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CHAPTER I. INTRODUCTION 
Since the 1940s, plastics manufacturing has grown rapidly. In 1976, 
plastic outstripped steel to become the nation's most widely used 
material (Richardson, 1989). By 1983, the volume of plastic products 
produced and consumed in the United States had exceeded the volume of 
consumption for iron and steel combined (Richardson, 1989). By the year 
2000, plastics production and consumption is expected to exceed that of 
all metals combined with shipments totaling 30 to 104 billion pounds 
annually. The research clearly shows that based on superior materials 
properties and economics, plastics will become the material of choice in 
transportation, packaging, building and construction, electronics 
appliance, sporting goods and other key markets. 
Technological changes in the industrial sector have greatly altered 
educational programs in technical and industrial education. Such 
programs must not only cope with diversified student needs, interests and 
abilities, but they must also result in a qualified workforce to staff 
and direct the production elements of a dynamic and changing economy. 
The drive to develop education stems directly from a need felt by 
educators and industry that technical and industrial education and 
training programs must accurately mirror the community, trade and 
industrial trends and practices (Graham, 1978). 
During the early years, the plastics industry was forced to utilize 
average skills and low levels of technology to drive the manufacturing 
apparatus. Over the last 15 years, production skills and manufacturing 
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technologies have advanced to play a greater role in the growth and 
productivity of the industry. Plastics manufacturers are challenged by 
decreasing profit margins and heightened competition to meet quality and 
economic requirements of more sophisticated, customers (Kirkland, 1987). 
A key resource that can create the advantage to insure the level of 
competitiveness necessary to survive is the human resource base; highly 
trained personnel with the manufacturing skills necessary to make it 
happen. 
The Need for the Study 
In 1968, Robert J. Ullery, then Chairman of the joint Society of 
Plastics Engineers and Society of the Plastics Industry Educational Task 
Force, reported: 
There is now a well-documented need for expansion of plastics 
instruction at all educational levels, including industrial arts, 
vocational, high school and college. This need specifically in­
volves establishment of new plastics programs, addition of plastics 
courses to existing technical school curricula, as well as four-year 
programs leading to degrees in plastics engineering. (Ullery, 1968, 
p.10) 
The need for well trained plastics manufacturing technicians is well 
documented. A number of two-year and four-year programs to prepare 
individuals for careers in plastics manufacturing have firmly established 
the parameters of the needed education and training (Kirkland and 
Moscowitz, 1990; Leaversuch, 1987). However, rapid growth and advance­
ments of new technologies in plastics manufacturing threatens to leave 
many educational institutions with curriculums and programs that are 
outdated before they are firmly established (Kruppa and Hatch, 1990). 
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Institutions typically look to each other and to industry to 
determine what to include in an educational program. Certainly, industry 
is the only source to accurately gauge the pulse of changing technology 
and its impact on the workplace. An industry, such as the plastics 
manufacturing industry, which develops and utilizes new technology at 
such a rapid rate should be surveyed on a regular basis to determine the 
changes that must be made in educational content. Yet, in many institu­
tions, an effective link to business and industry in order to keep 
abreast of new technology has not been established. 
Statement of the Problem 
This study was conducted due to the impact of rapidly changing 
technology on the plastics industry, and the fact that this change 
affects the educational needs of the industrial plastics technician. The 
ability to determine the competencies desired for employment in the 
plastics industry as perceived by industrial representatives is the key 
to developing educational experiences which will empower students to 
perform successfully in the industrial setting (Envick, 1970). Such 
capability is vital to existing post secondary institutions as well as 
newly developing programs for the purposes of creating or upgrading 
curriculum, facilities and faculty. 
This study used the DACUM (Developing A Curriculum) occupational 
analysis method, to focus on the question of what competencies will be 
needed by the industrial plastics technician in the greater Michiana 
region. Since its creation by a joint effort of the Experimental 
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Projects Branch, Canada Department of Manpower and Immigration and the 
General Learning Corporation of New York, the DACUM analysis has been 
proven to be a very effective method of quickly determining at relatively 
low cost, the competencies that must be performed by persons employed in 
a given job or occupational area (Norton, 1985). 
The Significance of the Study 
U.S. plastics manufacturing stands poised at the threshold of 
unprecedented growth in key market areas. To exploit such opportunity, 
new materials and processing technologies are constantly emerging, 
representing quantum leaps in manufacturing technology. The ability of 
existing on-the-job and formal programs to cope with these challenges by 
bringing into the pool more highly trained workers in greater numbers is 
coming under increasing scrutiny (Sneller, 1988). 
An important and obvious reason is the mounting global competition 
resulting from lower labor and manufacturing costs, or higher quality 
(sometimes both) plastics products and components. This dilemma is 
dictating a more competitive manufacturing stance that includes wider use 
of new and generally more complex manufacturing systems and strategies 
designed to reduce manufacturing costs while improving product quality 
(Howard, 1986). 
There's no doubt that colleges and universities that offer specific 
hands-on training in these and other plastics manufacturing disciplines 
are stepping up their activities. Yet, according to Sneller (1988), the 
hard fact of the matter is that hands-on skills in new automation 
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disciplines impacting the plastics industry is lacking. Statistics show 
that institutions granting two or four year degrees in plastics are 
graduating fewer than 1 percent of the technicians and process engineers 
that will be needed in the near future (Deanin, 1985). As a result, 
training and education in plastics manufacturing is largely left up to a 
fragmented, production-oriented plastics industry hard pressed and ill 
equipped to train tomorrow's engineers, technicians and managers. 
To further complicate the matter, curriculum development efforts in 
plastics manufacturing education, in order to save time and money, have 
relied on individual instructors (or a small group of instructors) to 
identify the competencies to be taught in the program (Samuelson et al., 
1987). Typically, this involves simply going through a collection of 
texts and course outlines and selecting competencies on the basis of 
personal experience and preference. This approach, though widely 
practiced, has serious deficiencies that may significantly weaken the 
vocational technical curriculum. The task list so identified is typical­
ly incomplete, out of date, and reflects only the current interests and 
abilities of the instructors rather than the requirements of the occupa­
tion (Bott, 1976). 
The careful and systematic development of educational experiences 
requires accurate, complete and verified job competencies which will 
enable students to perform successfully. Without this step, no matter 
how well the instruction is delivered, the program will suffer. Students 
may be industriously achieving each specified competency in the program, 
but if they are the wrong competencies, students will not be properly 
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prepared to enter the occupation, much less be successful. 
Change appears to be the key word in the interpretation of the 
education and training needs of the plastics industry. In these days of 
tight economic conditions and fierce competition, educators cannot afford 
the luxury of vaguely preparing the "well rounded" student (Sadowski, 
1984). Relevance is the main goal of any education program designed to 
prepare the student to enter the workforce. Educators must work hard in 
cooperation with industry to produce adequate educational experiences 
geared to the changing industrial scene. As Adelson et al. (1967) have 
noted "technical and vocational educators can not afford the traditional, 
casual style of educational development, in which resources may be least 
available where need is greatest, and change may be retarded where it is 
wanted most." 
The Purpose of the Study 
The purpose of this study was to identify and verify a list of job 
duties and tasks of industrial plastics technicians for use in developing 
plastics education and training programs which more fully meet the needs 
of the greater Michiana area plastics industry. 
Research Questions 
The intent of this study was to seek answers to the following 
questions: 
1. What tasks are considered to be essential to the success of the 
industrial plastics technician in the greater Michiana area? 
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2. What tasks are considered to be performed by entry-level 
industrial plastics technicians in the greater Michiana area? 
3. What is the degree of importance of each task? 
4. What is the frequency of performance of each task? 
5. What is the degree of difficulty in learning each task? 
Assumptions of the Study 
The following assumptions were made in regard to this study; 
1. The industrial plastics technicians, managers and engineers on 
the DACUM panel are representative of the industrial plastics 
technicians in the plastics industry. 
2. The DACUM approach is an appropriate method for identifying the 
duties and tasks of an industrial plastics technician. 
3. A survey of industrial plastics technicians is an appropriate 
method to accurately identify the entry level responsibilities 
and importance, frequency of performance and difficulty of 
duties and tasks. 
Delimitations of Study 
Although the duties and tasks in this study provided valuable 
information to curriculum planners and the business community, the study 
was limited in the following ways; 
1. By the DACUM procedure used to gather task information. 
2. To the ability of the representatives from the DACUM panel to 
combine the information into one representative chart. 
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3. By the use of a survey questionnaire method to gather informa­
tion. 
4. By the use of a sample of industrial plastics technicians in 
the Michiana Region. 
Definition of Terras 
Blow Molding: "Blow molding is a method of forming using thermo­
plastic materials consisting of stretching and then hardening a plastic 
against a mold. There are two general methods of doing this type of 
thermoplastic molding: the direct method and the indirect method, 
encompassing several variations of each" (Graham, 1978). 
Community college: A post-secondary, two-year educational institu­
tion offering transfer, occupational and continuing education curricula. 
Competencv-based education: An instructional system, based on the 
valid curriculum, possessing the following attributes: 
1. The curriculum is based on a competency analysis of the occupa­
tional role for which the learner is preparing. 
2. The objectives are stated in observable and measurable terms. 
3. The objectives are known in advance to both the teacher and the 
learner. 
4. The criteria by which achievement of the objective (competency) 
is to be judged are known in advance by the learner. 
5. The instruction is individualized to meet the unique needs of 
each learner. 
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6. Individualized instruction is facilitated by the use of learn­
ing packages (modules). 
7. The identification of the needs of the learner, prescription of 
curriculum, and development of competence are facilitated by 
feedback from resource persons and by self-evaluation using 
competency lists and assessment instruments. 
8. The learner is permitted to progress at his or her own rate. 
9. Progress records are developed and maintained, using competency 
lists and assessment instruments. 
10. Provision is made for application level learning through 
simulation in situations where initial experience is hazardous 
to the learner or others, or where real-world experiences are 
not available. 
11. Final assessment of competence is made by observing performance 
in the actual occupational role on the job. 
12. Provision is made for the learner to test out of previously 
acquired competencies (Dunton, 1979, pp. 8-10). 
Curriculum: A planned sequenced program of study that states the 
program learning objectives and outcomes may be defined as a set of valid 
performance objectives that a student has under the auspices or direction 
of the school. Curriculum is primarily concerned with "What" to teach 
rather than "How" (Finch and Crunkilton, 1979). 
DACUM; An acronym for "Developing A Curriculum." It is an 
approach to analyzing a selected occupation in such a way as to determine 
tasks performed by a person, already employed in the selected occupation 
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(Norton, 1985). A DACUM workshop generally ranges from 2 to 4 days in 
duration. A coordinator selected separately from the committee facili­
tates the operation of the workshop. The DACUM process utilizes a 
modified brainstorming technique. A single sheet profile is developed 
indicating the competencies required in the occupation (Drake, 1980). 
DACUM Panel : A group that consists of industrial plastics techni­
cians and supervisors, who were selected by the board of the Mid-America 
Plastics Institute. The DACUM panel is responsible for determining the 
tasks performed in their occupation. 
Duty: "An arbitrary clustering of related tasks into a broad 
functional area or general area of responsibility" (Norton, 1985). 
Industrial education: "A generic term used to designate various 
types of education of an industrial nature, vocational industrial 
education, industrial arts, technical education, and apprenticeship 
training in both public and private schools." (Good, 1959). 
Injection Molding: "Injection is the principal method of forming 
thermoplastic materials. Modification of the injection processes are 
sometimes used for thermosetting plastics. In injection molding, plastic 
material is put into a hopper which feeds into a heating chamber. A 
plunger pushes the plastic through this long heating chamber where the 
material is softened to a fluid state. At the end of this chamber there 
is a nozzle which abuts firmly against an opening into a cool closed 
mold. The fluid plastic is forced at high pressure through this nozzle 
into the cold mold. As soon as the plastic cools to a solid state the 
mold opens and the finished plastic piece is ejected from the press. 
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Michiana Area: The area encompassing three counties in Southwestern 
Michigan: Berrien, Cass, and St. Joseph and six counties in North 
Central Indiana: Elkhart, Kosciusko, LaPorte, Marshall, Noble, and St. 
Joseph. 
On-the-Job-Trainina: A type of training program provided at the 
work site in the form of coaching, job rotation, and apprenticeships. 
Plastics: A generic term for the industry and its products. The 
official definition accepted by the plastics industry is: 
a large and varied group of materials which consist of or 
contain as an essential ingredient a substance of high 
molecular weight which, while solid in the finished state, 
at some stage of its manufacture is soft enough to be 
formed into various shapes--most usually through the 
application (either singly or together) of heat and pres­
sure (Swanson, 1965). 
Plastics industry: The combination of organizations and facilities 
that, through the effective coordination of capital, management and 
labor, produces plastic goods to meet the needs and desires of society. 
Task: "A work activity that is discrete, observable, performed 
within limited time and leads to a product, service, or decision." 
(Norton, 1985). 
Task Analvsis: May be defined as the process wherein tasks per­
formed by workers employed in a particular job are identified and 
verified. The workers job consists of duties and tasks he or she 
actually performs. Duties are large segments of work done by an individ­
ual that typically serve as broad categories within which tasks may be 
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placed. Tasks, on the other hand, are units of work activity that form a 
significant part of the duty. 
Thermoplastic; Capable of being repeatedly softened by heat and 
hardened by cooling. Thermoplastic plastics is a material that will 
repeatedly soften when heated and harden when cooled (Dubois, 1967). 
Thermoset: A material that will undergo or had undergone a chemical 
reaction by the action of heat, catalysts, ultraviolet light, etc., 
leading to a relatively infusible state (Dubois, 1967). 
Training; A learning procedure designed to develop knowledge, 
skill, and attitudes in a specific occupation or technical area. 
Verification; A process that confirms that the tasks listed are, in 
fact, the tasks that students will need to be able to do when they enter 
the occupation locally. The tasks are submitted to people currently 
active in the occupation for their critical examination. They then 
consider each task and determine whether that task is, or is not, 
actually a part of the occupation (Norton, 1985). 
Vocational education; Any form of education, training, or retrain­
ing designed to prepare persons to enter or continue in paid employment 
in any recognized occupation. The only occupations excepted from this 
definition are those designated as professional or that require a 
baccalaureate or higher degree (Calhoun and Finch, 1982). 
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CHAPTER II. REVIEW OF LITERATURE 
Research indicates that, based on superior materials properties and 
economics, plastics will become the material of choice in transportation, 
packaging, building and construction, medical, electronics-electrical, 
appliance, sporting goods and other key markets. The fastest growing 
markets of the future for plastics are predicted to be, in rank order, 
transportation, packaging, building and construction, medical, and 
electronics (Plastics World, 1987). The fastest growing processes are 
expected to be, in rank order, thermoplastics injection molding, blow 
molding, reaction injection molding, blown-film extrusion and compounding 
(Plastics World, 1987),. 
Market Search, Incorporated, a Toledo, Ohio research firm specializ­
ing in the automotive market, predicts North American producers of cars 
and light trucks will increase their use of plastics by 43 percent to 
nearly 3.1 billion pounds by 1997. Much of this gain will come from car 
and truck sales which are predicted to grow 1.0 to 1.5 percent per year 
according to Chem Systems, Incorporated. A study entitled "Plastics in 
the Automotive Industry", conducted by Springbarn Laboratories and 
Harbarside Research Group, predicts that much of the gain can be attrib­
uted to more plastics in the average car. This study predicts that the 
average 1996 passenger car will contain 272 pounds of plastics. 
In the aircraft industry, increasing amounts of plastics will be 
used in the structural, interior, and functional parts areas. The 
increase comes as manufacturers seek to lower the purchase price of 
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airplanes through improvements in design and manufacturing methods, and 
operating costs through greater reliability, aerodynamic improvements, 
better engines and lighter weight (Schlack, 1989). Military fighters and 
bombers will continue to rely heavily on the radar transparency of 
plastics to evade detection. 
Packaging materials accounted for 30 percent of resin consumption in 
the United States in 1988, According to Fitzgerald (1987), several 
industry sources believe that plastics could account for nearly half of 
the total volume of packaging materials used by the year 2000. Design 
flexibility, convenience, light weight, recyclability, and safety are 
factors that will help plastics make further market penetration in 
packaging. 
The plastics presence in the building and construction industry has 
grown steadily since 1975, at an average annual rate of 25.7 percent 
(March 1987). In 1986, the building and construction industry consumed 
10 billion pounds of plastics. According to the Freedonia Group, an 
independent research firm, the use of all plastics in construction 
markets will exceed 11 billion pounds by 1995. 
Plastics have had a dramatic impact on the health care and medical 
industry over the past 50 years, and the future seems even more promising 
(Lodge, 1987). In 1987, the health care industry consumed 1.8 billion 
pounds of plastics (Lodge, 1987). Experts expect that by the year 2000, 
three billion pounds of plastics will be used in the medical/health care 
market. Some of the factors that have attributed to the growth of 
plastics in this industry are: (1) plastics have simplified patient care; 
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(2) plastics have reduced contamination; (3) plastics have made possible 
new prostheses and treatment techniques; and (4) plastics use has cut 
medical costs. Even greater opportunities for plastics will be created 
by continuing medical cost-containment pressures, an aging population, 
increased artificial organ implant research, proliferation of medical-
device producers, and a growing number of private clinics and diagnostic 
facilities. 
In 1989, the Unites States plastics industry, the world's largest, 
produced more than 21 million metric tons of products worth more than 18 
billion dollars. The industry supplied work for nearly 1.4 million 
Americans. Yet, the plastics industry is threatened by mounting offshore 
competition from lower cost, or higher quality (and sometimes both) 
plastic products and components. In the United States, plastics plants 
are staffed primarily with workers who have not had the necessary 
engineering or technical education when compared with the Japanese, 
German, Austrian, and French plastics technicians. In Europe, intensive 
apprenticeship programs and industry/university consortium routinely 
produce skilled molders, moldmakers and university graduates. A very 
similar situation exists in Japan. 
American plastics educators who have toured China, Japan, and Taiwan 
realize that those countries are putting a lot more emphasis on plastics 
engineering and technology. Processing equipment in their programs is 
currently equal or superior to what schools have here. In addition, 
their sense of competition and training is very keen. If overseas 
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plastics manufacturers are better trained to work with newer technolo­
gies, the United States plastics industry is at stake. 
Impact of Technology on Manufacturing 
Technology and innovation have been the major force behind the 
growth and progress of contemporary American industrial society (Chowd-
hury, 1991). The rapid development and application of new technologies 
is the primary means through which the plastic industry has been able to 
turn scientific advances into satisfied customer needs and expanded 
opportunities. 
But in recent years, America's global lead has been threatened. 
Persistent trade deficits, overall budget deficits and growing indebted­
ness accompanied by a decline of quality and productivity in the manufac­
turing sector have caused what many believe to be a recession. Indeed, 
much speculation exists and questions are being raised concerning the 
ability of the U.S. economy to compete in the world market. 
According to the Commission on Industrial Competitiveness, over the 
twenty years from 1967 to 1987, as many as seven out of ten technologi­
cally oriented industries lost competitiveness in the world market. John 
V. Roach, chairman of the Tandy Corporation stated: 
"In my opinion, the U.S. economy and productive competi­
tiveness have suffered more from failure to place a premi­
um on manufacturing technology, automation, and robotics 
than from any other single cause" (Chowdhury, 1991, p. 
42). 
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Chowdhury (1991) lists the following impacts of high technology applica­
tions and automation on the manufacturing sector through the year 2000: 
1. Automation and high-technology applications will be inevitable 
in U.S. industries to insure competitiveness, quality and 
productivity. 
2. Automation will create a transition of utilizing people from 
"muscle power to mind power." 
3. Automation will in fact create a variety of high skill chal­
lenging jobs with higher pay scales and performance. 
4. Automation will create a safer, cleaner, and efficient work 
environment. 
5. The process of automation is incremental, thus, if properly 
implemented, should not cause abrupt or substantial changes in 
employment, skills or wages. 
In his article "Impact of Technology on U.S. Economic Development and 
Productivity" Chowdhury (1991) maintains that in order to meet these 
challenges and revitalize the U.S. manufacturing sector, attention must 
be given to the 3Ps - People x Product x Productivity. 
#1 People are the most vital and critical resource; which needs to 
be developed. U.S. industries need people with technical training and 
background, primarily with high technology applications. Even managers 
and planners and decision makers have to be technically literate rather 
than financial or business related backgrounds. 
#2 Product. In order for U.S. industries to be competitive in the 
world market, manufactured goods and products will have to have three 
things: 
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• Quality = An acceptable standard which conforms with the design 
specifications. 
• Reliability = High performance with low failure rate over a period 
of time. 
• Cost effectiveness = lower cost with improved quality and efficien­
cy. 
#3 Productivity is the ratio of output by input that provides an 
index of efficiency and effectiveness. Productivity reflects the status 
of the economy and organizational performance. 
Howard (1986) infers that as technology advances, two changes occur 
that affect the human resource requirements in manufacturing plants. 
First, the basic skill level required to operate the machinery is reduced 
considerably to the simple push of a button; however, there must be a 
tremendous increase in employee knowledge and understanding of what the 
machine does and how it fits into the rest of the manufacturing plant. 
Second, it is often not possible for a company to bring in a vendor every 
time equipment needs repairing, servicing, or for that matter program­
ming. According to Howard (1986), "this type of knowledge requires an 
entirely different set of skills, thus industries need much higher-level 
skilled technicians and maintenance personnel than were previously 
required. 
A study by the Joint Economic Committee of the U.S. Congress (1982) 
included questionnaires sent to 1,750 high-technology companies (691 
responded), listing 12 factors thought to influence the choice of a 
region in which to locate. When asked to rate the factors, labor skills 
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and availability were overwhelmingly the greatest concerns of the 
companies. Labor costs were the second factor of greatest concern with 
the tax climate rated third. 
There is evidence to indicate that the relative mobility of techni­
cal and professional workers is also a concern. In 1980 a National 
Science Foundation Study indicated that scientists and engineers are more 
likely to move to a job site than are technical workers. For instance, 
the majority of graduates from Georgia's vocational-technical schools 
find employment within 50 miles of the school that they attend (Morris, 
1985). Smart companies will chose an area well supplied with technical 
workers, then recruit professionals from other areas to alleviate any 
shortages. 
According to a 1984 Business Week Survey, the importance of avail­
able labor with necessary skills increased from 48 percent of the firms 
surveyed in 1976, to 61 percent in 1984 (Reynolds, 1984). In 8 years, 
the importance of available labor with necessary skills rose 13 percent­
age points. A state's commitment and ability to train employees for a 
particular industry is a major factor in a firm's decision to locate in a 
particular state or region (Howard, 1986). 
Plastics Manufacturing in the Michiana Area 
The greater Michiana area plastics industry is strategically located 
in the midst of an abundance of customers in the automotive, appliance, 
furniture and office equipment industries. Area firms have immediate 
access to the full range of required raw materials and supplies, as well 
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as contractual support services for equipment modification and mainte­
nance. Additionally, the business base for the greater Michiana area 
plastics industry consists of a number of key elements such as an 
excellent transportation system and reasonable utility rates. 
The Indiana Economic Development Council, in cooperation with 
Indiana State University's Technology Services Center investigated the 
potential for manufacturing networks in Indiana. The project was 
designed to determine the level and existence of collaborative mechanisms 
among selected small-scale manufacturing firms in particular sections or 
regions within the state of Indiana. Those selected included plastics, 
steel and related products, and recreational vehicle manufacturers. The 
specific objectives of the study were as follows: 
1. To identify existing or emerging manufacturing networks in 
Indiana in selected industries and regions and to describe the 
key characteristics of those networks. 
2. To explore methods to encourage further network behavior among 
firms in the selected industries. 
3. To identify and describe forms and intensities of collaborative 
behavior among small-to-medium-sized manufacturing firms in the 
selected industries. 
4. To design and provide strategies for network establishment/ 
enhancement for Indiana industries to the Indiana Economic 
Development Council. 
5. To propose appropriate uses of the new Indiana Strategic Fund 
to encourage network and collaborative behavior within Indiana 
industries. 
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6. To develop sound methodology for further research in the area 
of industrial networks which will be transferable to other 
industrial classifications or regions. 
In order to poll the respective plastics industry, the Indiana 
Plastics Manufacturing Survey was sent to 101 plastics products manufac­
turers in the north central counties of Indiana. Of the 101 surveys 
sent, 20 responses were obtained for a 19.8 percent response rate. The 
survey revealed that the plastics product industry in the Michiana region 
is an important and large part of the region's manufacturing capability. 
The firms surveyed showed the following distribution of employees, thus 
indicating their size {Table 1). The distribution by product type of the 
firms responding to the survey are shown in Table 2. 
Table 1. Size of firms based on distribution of employees responding to 
the Indiana Plastics Manufacturing Survey 
Employment Number of Firms 
1 - 10 5 
11 - 50 10 
50 - 100 0 
>100 3 
Source: Dallman et al. (1990) Study to Determine Methods for 
Development of Manufacturing Networks in Indiana 
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Table 2. Distribution by product type of the firms responding to the 
Indiana Plastics Manufacturing Survey 
Product type Number of firms 
mold makers 4 
injection molders 6 
extruders 2 
material manufacturers 3 
other 5 
Source: Dallman et al. (1990) Study to Determine Methods for 
Development of Manufacturing Networks in Indiana 
Respondents were asked several questions about the skill levels of 
their employees and the methods used to train their employees. Of those 
surveyed, 70 percent responded that at least some of their employees were 
non-skilled, 75 percent said that at least some of their employees were 
semi-skilled, and 50 percent said that some of their employees were 
skilled. 
Respondents were also asked to indicate the availability of workers 
in the region with the desired skill level. Using a five-point Likert-
type scale with "1" indicating the individuals were unavailable and "5" 
indicating high availability. The average response was 2.65 indicating 
that the workers were available but not in the numbers the firms would 
desire of those responding, 95 percent of the respondents indicated that 
on-the-job training was one means employed to train workers, 20 percent 
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indicated that outside training vendors were used occasionally, 25 
percent indicated that they had formal training departments, while 10 
percent of the respondents used no training program at all. 
The study also included questions to determine the type and extent 
of technology found within the organization in order to gauge the current 
and future competitiveness of the industry. Of the firms responding to 
the survey, 15 percent indicated that a majority (>50 percent) of the 
technology they used was advanced, 65 percent indicated that the majority 
of their technology was conventional, while 15 percent indicated that a 
majority of their equipment was in need of modernization. The figures 
below summarize the variety of advanced production and processing 
technologies possessed by the respondents. 
Table 3. Variety of advanced production and processing technologies of 
respondents to the Indiana Plastics Manufacturing Survey 
Technology used Percent of firms 
Specialized for high volume 50% 
General purpose, manually operated 85% 
Numerically controlled (NC) machines 15% 
Computer Numerically Controlled (CNC) machines 20% 
Controlled by programmable Logic controllers (PLC) 25% 
Automated work cells with robots 15% 
Reciprocating screw press 20% 
Computer-aided design systems 29% 
Source: Dallman et al. (1990) Study to Determine Methods for 
Development of Manufacturing Networks in Indiana 
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A survey by a South Bend economic development organization, Project 
Future, supports the contention that the plastics industry in the greater 
Michiana Area is big (South Bend Tribune March, 1992, p. D4). Project 
Future undertook the study of the plastics industry as part of its effort 
to be industry-specific in some of its economic development efforts. The 
1991 survey which covered three counties in southwestern Michigan and six 
counties in north central Indiana found 450 plastics-related companies 
with total employment of approximately 30,000. This constitutes the 
fifth largest concentration of plastics related companies in the nation. 
This is especially important when you consider the fact that the greater 
Michiana area is very close to the largest concentration located in the 
Chicago Metro area. 
According to the Mid-America Plastics Institute (1992), "the greater 
Michiana area plastics industry has, in large part, failed to develop a 
mechanism for controlling the one local resource that has the greatest 
impact upon its profitability, the one resource that can create the local 
advantage that will ensure that the Michiana Area becomes a surviving 
center for plastics business activity. That resource is its human 
resource base, or, more specifically, its training and education system" 
(p. 2). 
The Mid-America Plastics Institute proposes to create a coordinated 
system of career-oriented education programs which utilize existing 
educational and training resources currently operating in the region. 
The system is expected to provide: 
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1. Technical professional programs for students just entering the 
field. 
2. Various continuing education offerings for full and part-time 
students. 
3. Certificate programs and associate degrees. 
4. Affiliated activities with the various apprenticeship programs, 
such as the design and building of tools and molds. 
5. Expanded classroom and laboratory facilities for hands-on 
training. 
6. Programs of continuing education seminars focusing on techni­
cal, operational and market developments. 
The Mid-America Plastics Institute hopes to get its program under way 
within several years and start at about the 35 student level. The 
institute estimates that it will cost some $5 million to fund the local 
education initiative. 
The first step toward the goal of creating a solid educational 
infrastructure is to define the correct curriculum that will best serve 
the plastics industry in the Michiana area. There are many curriculum 
development models that aid in building structure for the development of 
a curriculum outline. According to Norton et al. (1983) generally these 
models "describe a simple, logical process involving five basic steps": 
1. Providing an occupational analysis 
2. Verifying the Analysis 
3. Analyzing the verified competencies (skills, tasks) 
26 
4. Translating the competencies into terminal performance objec­
tives 
5. Sequencing the terminal performance objectives (p. 17) 
The primary tool a development team needs to obtain are the occupa­
tional analyses. An occupational analysis consists of a listing of all 
the tasks (skill statements or competencies) that make up a particular 
job. Thus, the performance of these tasks is necessary for proficiency 
in a given occupation. Logically, if students are to be taught to be 
employable industrial plastics technicians, one must first identify what 
competencies are required to be a successful industrial plastics techni­
cian. 
The DACUM Process 
The research reveals many studies that have been done to focus on 
the importance of a partnership between business and education (O'Neil 
and Greenwood, 1985; Palmer, 1984; Lynton, 1982; Huddleston, 1982; 
Greenwood, 1981). Several studies have also been conducted to investi­
gate and report on cooperative arrangements between community colleges 
and local businesses to meet employer training needs (Harrison and 
Griggs, 1982; Parnell and Yarrington, 1982; Henson, 1979; Beman and 
Parson, 1978). However, the development of community college curricula 
can become limited by a lack of research addressing business and industry 
perceptions of specific skill requirements. Verified duties and tasks 
which industrial plastics technicians perform, and the importance of 
these duties and tasks in relation to each other must be understood in 
order to establish the best training (Smith, 1987). 
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According to Smith (1987) continuing education is vital to the 
prosperity of business and industry, especially when various changes in 
technology require continual retraining to update job skills. Samuels 
(1985) also addressed the "increased skill requirements that have 
resulted from technological change" (p. 3). He examined the role of the 
community college in responding to business and industry needs in five 
areas: (1) remedial and pre-entry level training; (2) entry level 
training; (3) critical skill training; (4) skill upgrading and retrain­
ing; and (5) displaced worker training (p. 7). 
Broderick (1982) reported that industries were turning to higher 
education to deliver programs because of prohibitive expenses involved in 
developing needed training. McCord (1983) reported that from the 
educational institution's point of view "more information is needed about 
the relationship between industry's employment considerations and the 
development of skills (McCord, 1983). 
Craig and Evers (1981) examined aspects of the potential for 
business and higher education collaboration. They point out that "the 
future directions of employee training, and education will depend on the 
responsiveness of the traditional education system to employer needs." 
(p. 33). 
DACUM is a relatively new and systematic approach to occupational 
analysis. According to Morris (1989), DACUM, an acronym for "Developing 
A Curriculum" has gained much popularity among professionals involved in 
occupational training. Norton (1985) predicted that the DACUM process 
will "soon become the dominant approach to occupational analysis for 
vocational and technical education" (p. 3). 
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DACUM was developed initially by the Experimental Projects Branch, 
the Canada Department of manpower and immigration, and the General 
Learning Corporation of New York. Rice applied DACUM to the Women's Job 
Corps program at Clinton, Iowa, to enhance trainee involvement in the 
training process. Adams (1975) and Norton (1985) further developed and 
refined it to apply to any curriculum form. The DACUM process provides a 
quick, effective, and cost efficient method for developing occupational 
analyses. It is ideal for education and training programs requiring 
constant change and upgrading. 
According to Miller-Beach (1975), the DACUM process is based on 
three assumptions: 
1. expert workers can define and describe their job more accurate­
ly than anyone else; 
2. any job can be effectively described in terms of the tasks that 
successful workers in that occupation perform; and 
3. all tasks, in order to be performed correctly, demand certain 
knowledge and attitudes from workers (p. 36). 
The product that is generated from a DACUM analysis takes the form 
of a profile chart which graphically portrays the duties and tasks 
involved in the industrial plastics technician occupation. According to 
Norton (1985) the reasons for DACUM's success as a tool of occupational 
analysis for vocational and technical education are as follows: 
1. The process is well suited to competency-based education which 
bases instruction on the identification of specific tasks. 
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2. It uses business and industry representatives as the primary 
content experts in structuring curricula for occupational 
education and training programs. As an added advantage, it 
generates a relationship between education and industry. 
3. The process can be used to describe either the total job or 
specific portions of the job depending on a needs assessment. 
4. The quick, effective and inexpensive character of the process 
allows the curriculum in a particular area to remain current 
and relevant to the immediate needs of the occupational field. 
DACUM has been used successfully in a variety of vocational areas as 
a process for determining competencies required to perform various jobs. 
Wichowski and Harvan (1983) used the DACUM process to develop a curricu­
lum for technical writers. Since 1980, other areas analyzed through the 
DACUM process include: competencies for supervisors of vocational 
education (Drake, 1980); entry-level competencies for medical lab 
assistants, (Brown 1984); microcomputer competencies for vocational 
educators (Roth, and Others, 1984); programs for steel and other related 
industries (Day, 1984); job duties and tasks of small business owners 
(Zelinko, 1986); competencies for technical nursing education (Fisher, 
1986); data base identification for area vocational schools (Thomsen, 
1986); competencies for nuclear simulator instructors (Reitmeyer, 1987); 
competencies for information systems workers (Everett, 1988); safety 
competencies for trade and industrial educators (Morris, 1989); and a 
technology teacher competency profile (Hansen, 1991). In addition to 
aiding curriculum development the DACUM process has other useful applica­
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tions, including needs assessment, evaluation, test development, and job 
descriptions. 
In summary, a review of literature indicates that based on superior 
materials properties and economics, plastics have grown to become the 
material of choice in several key markets. The major force behind this 
growth has been the rapid development and application of new technolo­
gies. The Greater Michiana Area plastics industry is strategically 
located in the midst of an abundance of customers. However to exploit 
the opportunity, the greater Michiana area plastics industry must develop 
a sound training and education infrastructure to supply qualified 
workers. The first step toward this goal is to define the correct 
curriculum that will serve the plastics industry in the greater Michiana 
area. The primary tool used to identify the elements of a job is the 
occupational analysis. The research indicates that the DACUM process 
provides a quick, effective, and cost efficient method for developing 
occupational analyses. It is ideal for education and training program 
which require constant change and upgrading. 
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CHAPTER III. METHODS AND PROCEDURES 
Design of the Study 
The exploratory nature of the proposed study deemed it appropriate 
to use the descriptive research design. Descriptive studies can be 
helpful and meaningful in diagnosing a specific situation or in proposing 
a new and better program. Borg and Gall (1989) suggest that descriptive 
investigations may provide the basis for identifying needed emphases and 
changes in curricula, programs, or applications. 
This study sought to answer the following questions: 
1. What tasks are considered to be essential to the success of the 
industrial plastics technician in the greater Michiana area? 
2. What tasks are considered to be performed by entry-level 
industrial plastics technicians in the greater Michiana area? 
3. What is the degree of importance of each task? 
4. What is the frequency of performance of each task? 
5. What is the degree of difficulty in learning each task? 
The procedures that were followed to obtain answers for these questions 
are as follows. 
Selection of DACUH Panel 
The DACUM panel consisted of eight (8) members who work or supervise 
in the industrial plastics technician occupation. Their role was to 
share their knowledge of the every day tasks they perform or supervise by 
discussing issues with other panel members to clarify tasks. The task 
contributions were written as performance statements and added to a 
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chart. The factors that were considered when selecting the panel members 
include: representatives from small and large companies; geographic 
representation; good verbal skills; and a willingness to be a part of a 
group process. The DACUM panel consisted of industry representatives 
from various places of employment. The DACUM panel was selected by the 
Board of the Mid-America Plastics Institute. 
The DACUM Workshop 
The DACUM workshop was the first step in the process to develop a 
competency based training curricula. Additionally, the workshop provided 
the opportunity for developing and/or strengthening a partnership between 
the educational institution and the business community. 
The participants were workers and supervisors of workers who perform 
as industrial plastics technicians. The end result of the workshop was a 
DACUM chart that graphically depicts the duties and tasks of the indus­
trial plastics technician, thus establishing the skill requirements of 
the job. The duration of the DACUM was two consecutive days, May 6 and 
7, 1993. The workshop was held at the Penn-Harris Public Library in 
Mishawaka, Indiana. The Library was chosen because of its location, 
convenience to public transportation and parking facilities. In addition 
to the DACUM panel, a recorder and the DACUM facilitator were present. 
The workshop was led by the facilitator. The principal investigator 
served as the facilitator for the Michiana area industrial plastics 
technician DACUM process. The facilitator served as guide in clarifying 
the performance statements given by the DACUM panel. When appropriate. 
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the facilitator sought agreement among the panel members and then posted 
performance statements in the form of duties and tasks in chart form on 
the wall. The facilitator used skills in human relations, group process­
es, and task analysis. Additionally, the facilitator understood and 
applied the history, structure, and flexibility of the DACUM process. As 
Harris (1982) puts it: 
The facilitator needs to demonstrate active listening 
skills, conflict management skills, and have an ability to 
clarify information. He will be responsible for setting 
and maintaining the group pace, for balancing group par­
ticipation, for clarifying panel contributions and for 
probing for more details. The motivation for the panel to 
accomplish its task comes from the facilitator. He must 
lead and encourage the panel and control the DACUM process 
but not direct or control the panel. (Harris, 1982, p. 6) 
The DACUM Process 
The DACUM process included the following procedural steps: 
1. Orientation 
2. Description of job 
3. Identification of broad categories (Duties) 
4. Specification of task 
5. Review and refinement of task statements 
6. Sequence skill statements 
7. Identify entry level skills 
8. Other options as desired 
To begin the panel brainstorming process, the facilitator estab­
lished the title, definition, and scope of the occupation under review 
(Smith, 1987). The occupation was then summarized and written in a one 
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sentence definition and posted on a chart for reference. Next, the panel 
identified broad categories of responsibilities called duties. These 
were placed on the wall as a column of large cards, on the left. 
Normally, between eight and twelve general areas of competence or duties 
are listed (Harris, 1982). For this DACUM process, 13 duties were 
listed. Each duty involves a number of tasks that contribute to the 
overall job performance. Once the duties were listed, the panel went on 
to determine the tasks in each duty area. The tasks were then listed on 
the wall in rows across from each duty area. According to Norton (1985) 
"each duty area should consist of at least six specific task statements" 
(p. 57). When the panel could not specify more than two or three tasks, 
that duty area was combined with another related area. Each task state­
ment met the following criteria: 
Reflect a meaningful unit of work; 
Contain an action verb and an object that receives the action; 
May contain one or more relevant qualifiers but omit qualifiers 
such as effectively and efficiently; 
Are explicit, precise, and stand alone; 
Avoid references to knowledge and attitudes needed; and 
Avoid references to tools or equipment that merely support task 
performance (Norton, 1985, p. 54). 
Instrumentation for Verification 
Once the tasks necessary for industrial plastics technicians in the 
greater Michiana area were identified by the DACUM panel, a survey 
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instrument was developed to obtain verification of the identified tasks. 
As Norton (1985) suggested there are inherent risks in adopting DACUM 
results without further input. He contends: 
Greater confidence that the tasks identified are, in fact, 
the really important ones may be gained by having other 
experts review it for completeness and accuracy. This is 
especially important if the results are to be used for 
state or national curriculum development or instructional 
purposes. (Norton, 1985, p. 65) 
Asher (1976) stated that a questionnaire is valuable when used 
correctly. He advised that questions be organized in a manner that make 
sense to the respondents and that the vocabulary and sentence structure 
be simple. 
The questionnaire was developed in Dillman's (1978) format. It 
consisted of closed ended questions (task statements) with a multiple 
response format. The cover page of the questionnaire was an introductory 
letter explaining the study and the importance of participating in the 
survey. The second page contained the instructions for completing the 
survey. Cover page, instructions, and the survey instrument was then 
submitted for approval by the Human Subjects Review Committee at Iowa 
State University to ensure that no unintended improprieties would result 
from the administration of the survey instrument. A copy of the signed 
approval form is shown in Appendix A. 
The tasks identified by the DACUM panel were listed on the survey 
instrument under each of the major duties as they appeared on the DACUM 
chart. The respondents were asked to determine if each task is expected 
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of entry-level workers. Three four-point Likert type scales were placed 
on the right of each task statement, with "0" being the lowest rating and 
"3" being the highest rating. The respondents were requested to indi­
cate, on these modified Likert type scales, the importance, frequency of 
performance and difficulty of learning each of the listed tasks. 
Entry level 
In this column the respondents were asked to determine whether each 
task is expected of entry-level workers. 
1 = NQ, this task is not expected to be performed by entry-level 
workers. 
2 = YES, this task is expected to be performed by entry-level 
workers. 
Importance 
In this column the respondents were asked to rate the relative 
importance of each task to success as an industrial plastics technician. 
0 = not important to an industrial plastic technician 
1 = least important to an industrial plastic technician 
2 = somewhat important to an industrial plastic technician 
3 = essential to an industrial plastic technician 
Frequency of performance 
In this column the respondents were asked to rate the frequency each 
task if performed. 
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0 = never performed at all 
1 = performed sometimes 
2 = performed often 
3 = frequently performed 
Difficulty in learning 
In this column the respondents were asked to rate the difficulty in 
learning each task. 
0 = not difficult at all 
1 = somewhat easy task to learn 
2 = somewhat difficult task to learn 
3 = very difficult task to learn 
Pilot Test 
In order to establish instrument reliability, a pilot test was 
conducted. Five members of the DACUM panel were utilized as the pilot 
group to critique the questionnaire on clarity and brevity of statements, 
presentation of the instructions, length of the instrument, scaling, and 
format. Everett (1988) proposed using the DACUM panel as the pilot group 
because of their familiarity with the intent of the study and the content 
of the questionnaire. Based on the pilot study, the survey instrument 
was refined and printed for distribution to the identified industrial 
plastics technicians in the greater Michiana area. 
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Population of the Study 
Project Future, a South Bend, Indiana based economic development 
agency, publishes the Greater Michiana Area Plastics Industry Directory 
(1991) that lists 206 companies that perform-10 different specific 
processes. Each company is alphabetically listed along with the follow­
ing information: name and title of principal officer, physical address, 
mailing address, telephone number, and number of employees. This 
publication was available for purchase in 1991. It was an appropriate, 
accurate, and up-to-date source for participants for this study. 
The directory lists the companies by the following 10 process areas 
Injection Holders, Extruders, Industrial Thermoformers, Rotational 
Holders, Industrial Blowmolders, Fiberglass Reinforced Plastics Fabrica­
tors, Resin Transfer Holder, Reaction Injection Holders, Hold Haking and 
Others. A stratified randomly selected sample of companies from this 
directory provided the study participants. 
Selection of the Sample 
A sample is a portion of the population selected for analysis. 
According to Best (1977) "by observing the sample certain inferences may 
be made about the population" (p. 45). A stratified random sample of 52 
companies was drawn from the Greater Michiana Area Plastics Industry 
Directory based on the respective numbers in the particular process 
areas, by the principle of proportional allocation. According to Hinkle 
et al. (1988) with proportional allocation each stratum or process area 
contributes to the sample a number of members proportional to its size 
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relative to the other process areas included in the population. 
A telephone call was made to each of the principal officers of the 
selected companies describing the research project and soliciting their 
participation. They were asked to appoint an industrial plastics 
technician from their organization to participate in the survey. 
Data Collection 
Once this sample of industrial plastics technicians was identified, 
the questionnaire which included a cover letter, instructions, and a 
stamped, addressed envelope was coded to identify nonrespondents and 
mailed to the designated participants in this study. 
After 10 days, 27 instruments had been returned. A second mailing 
was conducted. According to Babbie (1973), a mailed response return rate 
of 70 percent is considered "very good." After 20 days a total of 42 
instruments had been returned, constituting an 81 percent return rate. 
Data Analysis 
All identifiers were removed from the returned instruments and they 
were analyzed using the SAS statistical package in the Iowa State 
Statistical Computing Laboratory. The mean, standard deviation and 
frequencies were tabulated for each task. The tasks were then rank 
ordered for entry-level, importance, difficulty in learning and frequency 
of performance. 
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CHAPTER IV. FINDINGS 
After receiving eighty-one percent return of the survey instrument, 
a detailed account of the study's findings is reported in this chapter. 
The findings are based upon the results of a DACUM workshop held May 6 
and 7, 1993 and follow-up questionnaires to industrial plastics techni­
cians employed in the greater Michiana area. 
The purpose of the DACUM workshop was to obtain a list of the duties 
and tasks considered to be essential to the success of industrial 
plastics technicians in the greater Michiana area. Eight industrial 
plastics technicians participated in the workshop and developed a list of 
135 tasks in 13 major categories or duties. These results were used as 
the basis for the development of the survey instrument. The instrument 
was then pilot tested by five members of the DACUM panel to ensure 
completeness and clarity. Minor changes were identified and implemented. 
The survey instrument was then printed and mailed to 52 industrial 
plastics technicians or supervisors who were identified by principal 
officers in their respective organizations. The technicians were asked 
to determine if each of the tasks is expected of entry-level industrial 
plastics technicians and then rate the 135 tasks for importance, frequen­
cy of performance and difficulty in learning. 
Each respondent was asked to indicate his/her company name, job 
title, number of years with the company, and the highest level of 
education completed. The Greater Michiana Area Plastics Directory was 
used to identify data for each respondent concerning the process area and 
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size of the company based upon the number of employees. The following 
tables summarize this data. 
Table 4 indicates the number and percent of respondents currently 
involved in each process. The data indicates 33.3 percent are injection 
molders representing the largest strata of respondents. 
Table 4. Source of information based on processors participating in the 
verification survey 
Processes Number Percent 
Blow molding 2 4.8 
Extrusion 5 11.9 
Fiberglass reinforced plastic processors 4 9.5 
Injection molding 14 33.3 
Mold makers and others 5 11.9 
Reaction inject, molding 1 2.4 
Resin transfer molding 1 2.4 
Rotational molders 2 4.8 
Thermoforming 8 19.0 
The data in Table 5 reveal the number and percent of respondents 
based on job title. Of those responding 69 percent indicated a job title 
of technician or operator. In contrast, only 31 percent indicated a job 
title of supervisor, maintenance/engineer or other. 
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Table 5. Source of information based on job title of respondents to the 
verification survey 
Title Number Percent 
Supervisor 11 26.2 
Technician 20 47.6 
Operator 9 21.4 
Maint/Engr. 1 2.4 
Other 1 2.4 
Table 6 provides information relative to the number of years 
respondents have worked with their company. Of those responding 54.8 
percent have 10 years or less with their company, 45.2 have 11 years or 
more. 
Table 6. Source of information based on number of years with the company 
for respondents to the verification survey 
Number of years Number Percent 
<5 10 23.8 
6 to 10 13 31.0 
11 to 15 8 19.0 
16 to 25 10 23.8 
>25 1 2.4 
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The data in Table 7 provide information relative to the level of 
education completed by the respondents. No respondents had less than a 
high school diploma and 33.3 percent of the respondents indicated a high 
school diploma plus post secondary training,. In the "other" category, 
7.1 percent of the respondents indicated "some college," "a 4-year 
liberal arts degree" or "certification." 
Table 7. Source of information based on the level of education completed 
by respondents to the verification survey 
Level of Education Number Percent 
Less than high school 0 0 
High school graduate 28 66.7 
Associates degree (2 years) 5 11.9 
Four year technical degree (B.S.) 6 14.3 
Other 3 7.1 
Table 8 provides information relative to the size of the companies 
responding, based on the number of employees. Eighty-one percent or 34 
of the replies came from those companies have 100 or fewer employees. In 
contrast, 19 percent or 8 of the replies came from companies having more 
than 100 employees. 
Respondents rated each task as "1" for those not considered entry 
level and "2" for those considered entry level. Respondents rated each 
task for importance, frequency of performance and difficulty in learning 
on a four-point scale. The ratings for each respondent to the 
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Table 8. Source of information based on the size of the company by the 
number of employees as reported by the respondents to the 
verification survey 
# of employees Number Percent 
< 10 7 16.7 
10 - 20 6 14.3 
21 - 40 15 35.7 
41 - 60 4 9.5 
61 - 100 2 4.8 
101 - 150 4 9.5 
> 150 4 9.5 
questionnaire for importance, frequency of performance, difficulty in 
learning and entry-level was tabulated by tasks and a mean score was 
computed for each task. On the basis of the mean ratings obtained, the 
tasks were rank ordered for entry-level, importance, frequency of 
performance and difficulty in learning. 
Research Question #1 
What tasks are considered to be essential to the success of the 
industrial plastics technician in the greater Michiana region? 
The DACUM panel identified 135 tasks in 13 general areas or duties 
considered to be essential to the success of industrial plastics techni­
cians in the greater Michiana region. The panel also reviewed, refined 
and sequenced the tasks in each duty area. The DACUM profile (Figure 1) 
graphically illustrates the 135 task statements listed under 13 major 
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duties identified by the DACUM panel and verified by the industrial 
plastics technicians. 
Research Question #2 
What tasks are considered to be performed by entry-level industrial 
plastics technicians in the greater Michiana region? 
In order to analyze the data, the points on the scale were to 
represent midpoints of intervals for the purpose of calculations as 
illustrated in Table 9. One hundred and two (102) competencies were 
rated as entry-level, receiving mean ratings of 1.49 or higher. Thirty-
three (33) competencies were rated as "not entry-level," receiving mean 
ratings of 1.47 or less (see Appendix F). 
Table 9. Rating scale intervals related to entry-level data 
Number 
Descriptors of Tasks Rating Range of Intervals 
Not entry-level 102 1 
o
 
o
 
Entry level 33 2 1.50 - 2.00 
Research Question #3 
What is the degree of importance of each task? 
In order to analyze the data, the points on the scale were assumed 
to represent midpoints of intervals for the purpose of calculations as 
illustrated in Table 10. 
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Table 10. Rating scale intervals related to descriptors of importance 
Number 
Descriptors of Tasks Rating Range of Intervals 
Not Important 0 0 0.00-0.49 
Least Important 4 1 0.50-1.49 
Somewhat Important 102 2 1.50-2.49 
Essential 29 3 2.50 - 3.00 
Twenty-nine (29) tasks were rated as "essential" receiving mean 
ratings of 2.50 or higher. One hundred and two (102) tasks were rated as 
"somewhat important," receiving a mean rating between 1.50 - 2.49. Only 
four (4) tasks were rated as "least important," receiving mean ratings of 
0.50 to 1.49. It should be noted that no task received a mean rating of 
0.00 to 0.49 "not important." 
The forty-two currently employed industrial plastics technicians 
mean ratings for importance of each of the 135 tasks may be found in 
Appendix G. The tasks were rank ordered based on the group means 
assigned by the 42 industrial plastics technicians (see Appendix G). 
Research Question #4 
What is the frequency of performance of each task? 
In order to analyze the data, the points on the scale were assumed 
to represent midpoints of the intervals for the purpose of calculations 
as illustrated in Table 11. 
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Table 11. Rating sale intervals related to descriptors of frequency of 
performance 
Number 
Descriptors of Tasks Ratings Range of Intervals 
Never Performed 0 0 0.00-0.49 
Performed Sometimes 42 1 0.50-1.49 
Performed Often 86 2 1.50-2.49 
Frequently Performed 7 3 2.50-3.00 
Seven (7) tasks were rated as "frequently performed," receiving a 
mean rating of 2.50 to 3.00. Eighty-six (86) tasks were rated as 
"performed often," receiving a mean rating of 1.50 to 2.49. Forty-two 
(42) tasks were rated as "performed sometimes," receiving a mean rating 
of .50 to 1.49. No tasks were rated as "never performed," receiving a 
mean rating of 0 to .49. 
The 42 currently employed industrial plastics technicians and 
supervisors mean ratings for frequency of performance of each task may be 
found in Appendix H). The tasks were listed in rank order based on the 
group means assigned by the industrial plastics technicians (see Appendix 
H). 
Research Question #5 
What is the degree of difficulty in learning each task? 
In order to analyze the data, the points on the scale were assumed 
to represent midpoints of the intervals for the purpose of calculations 
as illustrated in Table 12. 
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Table 12. Rating scale intervals related to descriptors of difficulty of 
learning each task 
Number 
Descriptors of Tasks Ratings Range of Intervals 
Not difficult at all 0 0 0.00 - 0.49 
Somewhat easy to learn 38 1 0.50-1.49 
Somewhat difficult to learn 97 2 1.50-2.49 
Very difficult to learn 0 3 2.50 - 3.00 
Thirty-eight (38) tasks were rated as "somewhat difficult to learn," 
receiving a mean rating of 1.50 to 2.49. Ninety-seven (97) tasks were 
rated as "somewhat easy to learn," receiving a mean rating of .5 - 1.49. 
It should be noted that no tasks were rated as "not difficult at all," 
receiving a mean rating of 0 to .49 and no tasks were rated as "very 
difficult" receiving a mean rating of 2.50 or higher. 
The 42 currently employed industrial plastics technicians and 
supervisors mean ratings for difficulty in learning each task may be 
found in Appendix I. The tasks were rank ordered based on the group 
means assigned by the industrial plastics technicians and supervisors 
(see Appendix I). 
A summary table of the findings for each task is listed in the 
appendix (see Appendix J). 
51 
CHAPTER V. SUWWRY, CONCLUSIONS, AND RECOMMENDATIONS 
The first four chapters of this study dealt with the introduction of 
the study, a review of the literature, methodology and procedures, 
analysis of the data and the findings of the study. The purpose of this 
chapter is to summarize the preceding chapters, draw conclusions based on 
the findings, and present recommendations. All of the conclusions, 
discussion and recommendations are subject to the limitations of the 
study which involved industrial plastics technicians from the greater 
Michiana area. 
Summary 
The purpose of this investigation was to identify and verify a list 
of job duties and. tasks of industrial plastics technicians for use in 
developing plastics education and training programs which more fully meet 
the needs of the greater Michiana area plastics industry. Specifically, 
this study sought answers to the following questions; 
1. What tasks are considered to be essential to the success of the 
industrial plastics technician in the greater Michiana area? 
2. What tasks are considered to be performed by entry-level industrial 
plastics technicians in the greater Michiana area? 
3. What is the degree of importance of each task? 
4. What is the frequency of performance of each task? 
5. What is the degree of difficulty in learning each task? 
A DACUM workshop was held May 6 and 7, 1993, with eight participants 
who were industrial plastics technicians or supervisors representative of 
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various places of employment. Names of the technicians and supervisors 
were selected by Members of the Board of Directors of the Mid-America 
Plastics Institute based on the cross section of representatives from 
various plastics processing areas. One hundred and thirty-five (135) 
tasks listed under thirteen duties were identified to be essential to the 
success of industrial plastics technicians in the greater Michiana area. 
A survey instrument was developed to obtain verification of the 135 
identified tasks. In order to establish instrument reliability, a pilot 
test was conducted utilizing five (5) members of the DACUM panel. 
The population of this study consisted of 206 plastics manufacturing 
companies that perform 10 different specific plastics manufacturing 
processes. The companies are alphabetically listed in the Greater 
Michiana Area Plastics Industry Directory along with the name and title 
of the principal officers, physical and mailing addresses, telephone 
numbers and the number of employees. A stratified random sample of 52 
companies was drawn from the Greater Michiana Area Plastics Industry 
Directory based on the respective numbers in the particular process 
areas. 
A telephone call was made to each of the principal officers of the 
selected companies to solicit their participation by appointing an 
industrial plastics technician from their organization to participate in 
the study. Fifty-two technicians were identified and the coded question­
naire which included a cover letter, instructions, and a stamped, 
addressed envelope were mailed to the designated participants in this 
study. 
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The respondents were asked to determine whether each of the 135 
tasks is expected of entry-level industrial plastics technicians. The 
respondents were then asked to rate the 135 tasks for importance, 
frequency of performance and difficulty in learning on a four-point 
scale. The mean, standard deviation and frequencies were computed for 
each task. The means were compared to the descriptors of the interval 
scale to determine the mean rating for entry-level, importance, frequency 
of performance and difficulty in learning. 
Conclusions 
The following conclusions were derived from the findings? 
1. The use of the DACUM process was appropriate to develop a task list 
for industrial plastics technicians in the greater Michiana area. 
2. The industrial plastics technician job is varied and consists of 13 
broad areas of expertise or duties. 
3. The 135 identified tasks are the basic performances required for 
adequate preparation to enter employment as an industrial plastics 
technician in the greater Michiana area. 
4. No competency was rated "unimportant," therefore, it was concluded 
that an adequate curriculum for industrial plastics technicians in 
the greater Michiana area must include all of the 135 identified 
tasks. 
5. Industrial plastics technician students or trainees in the greater 
Michiana area should be competent in all of the 135 tasks identified 
by this study. 
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6. Industrial plastics technicians in the greater Michiana area should 
be required to use most of the 135 tasks identified shortly after 
their initial job entry and should be competent in each task prior 
to full employment. 
Limitations 
All of the conclusions, discussion and recommendations are subject 
to the limitations of the study which involved industrial plastics 
technicians from the greater Michiana area. 
Discussion 
Over the last 15 years, the role of the industrial plastics techni­
cian has become laden with advanced manufacturing technologies requiring 
varied production skills. This was due in part to decreasing profit 
margins and heightened competition. Education and training programs must 
result in a qualified work force to staff and direct the production 
elements if we are to compete locally in the global arena. 
The need for a valid set of competencies formulated specifically for 
the greater Michiana area needed to be developed to standardize education 
and training programs. Educational processes must be related to practice 
and needs, and viewed as a means for achieving standard performance 
objectives. 
A major consideration in the development of educational and training 
programs is the growing emphasis on competency-based education. Compe­
tency-based education is concerned with providing those skills and 
experiences determined to be needed for effective performance at a given 
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level. Competency-based education has been endorsed by many, including 
several state departments of education as a means to improve education. 
As opposed to traditional time-based programs of study, an individual 
advances through competency-based programs as he/she displays evidence of 
mastering designated tasks. 
Recommendations 
The uniqueness of this study has been its focus on using the DACUM 
process to identify the generic job duties and tasks that must be 
performed by industrial plastics technician in the greater Michiana area 
and the subsequent verification of the duties and tasks by workers in the 
occupation. Many technical/vocational education programs have developed 
competency statements and task lists. However, few studies have been 
done in plastics manufacturing for a specific geographic region or sector 
of the industry. 
The 135 tasks identified and verified by this study are specific 
types of skills and learnings the industrial plastics technician in the 
greater Michiana area needs to master if he/she is to be successful. The 
135 tasks identified by this study comprise the basis for determining the 
scope and sequence of a vocational curriculum or training program for 
students interested in the industrial plastics technician occupation in 
the greater Michiana area. 
The 135 tasks constitute a basis for designing a systematic approach 
to the education and training of industrial plastics technicians in the 
greater Michiana area. The curriculum could be self-paced and designed 
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to give the student a clear picture of his/her rate of progress. The 135 
tasks provide a base for designing instructional strategies having both 
short- and long-range objectives. Such a methodology should insure that 
each student not only mastered the subject matter content, but would be 
stimulated to so do through scheduled positive reinforcement. 
The 135 tasks identified and verified in this study should be the 
basis upon which future manufacturing laboratories in the greater 
Michiana area are developed and evaluated. They could be the basis for 
specifying what resources and equipment could be expected to be utilized 
and successfully operated by program completers. 
The identified and verified job duties and tasks could be used to 
measure the impact of curriculum for industrial plastics technicians. 
Since the tasks can be construed to state desired terminal behaviors, 
they can become the measure of change in mastery level. Differences in 
pre-test and post-test ratings would be affected by the experiences and 
instructional activities to which the students were exposed. The task 
listing could become the format for a standardized vocational program. 
Individual or groups of tasks would be used as criteria for developing 
instructional modules or as instructional aids. The list of duties and 
tasks could be used by employers who must rate students in school-work 
programs. The listing could become the criteria for building career 
ladders in industrial plastics technology fields at the secondary, post-
secondary, and baccalaureate levels where the duties and tasks are the 
source of articulation between such programs. 
The 135 tasks could be used to ascertain the desirability of 
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teachers of industrial plastics technology. Levels of acceptance would 
be structured around how well their work experiences and demonstrated 
practical performances correlated with the listed duties and tasks. 
Accordingly, the duties and tasks could become the basis for the design 
of the written and practical performances in the occupation. And, in 
like manner, they could be used as inputs for teacher evaluation and 
teacher performance accountability. 
Recommendations for Further Research 
It is recommended that further studies be conducted to investigate 
the following: 
1. Conduct a study to ascertain the impact of changes in the technology 
and manufacturing practices in the plastics industry on the nature 
and characteristics of job opportunities for industrial plastics 
technicians in the greater Michiana area; 
2. Conduct a study to determine the requirements for and the articula­
tion between secondary and post-secondary industrial plastics 
programs in the greater Michiana area; 
3. Conduct a study of the relationship between individual and groups of 
tasks with job satisfaction and success; and 
4. Conduct a study to determine if differences exist in the mean 
ratings for each task in terms of entry-level, importance, frequency 
of performance or difficulty in learning based on process area, job 
title, number of years with the company or other variables. 
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APPENDIX A. HUMAN SUBJECTS COMMITTEE APPROVAL 
Last Name of Principal Investigator Tillerv 
69 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12. S Letter or written statement to subjects indicating clearly: 
a) purpose of the research 
b) the use of any identifier codes (names. #'s), how they will be used, and when they will be 
removed (sec Item 17) 
c) an estimate of time needed for participation in the reseaidi and the place 
d) if applicable, locanon of the research activity 
e) how you will ensure confidentiality 
0 in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary; nonpanicipanon will not affect evaluations of the subject 
13. Q Consent foim (if applicable) 
14. Q Letter of approval for research from coopoadng organizations or institutions (if applicable) 
15-0 Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
June 1, 1993 Julv.5. 1993 
Month / Day / Year Month/D»y/Year 
17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
tapes will be erased: 
July 12, 1993 
Month / Day / Year 
18. Signaoire of Departmental Executive OEBcer Date Department or Administrative Unit 
<d^^Y^My5/2I/93 Industrial Education and Technology 
-V 
19. Decision of the University Human Subjects Review Committee: 
2^Project Approved Project Not Approved No Action Required 
Patricia M. Keith 
Name of Committee Chairperson Date Signature ot Committee Chairperson 
GC:l/90 
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APPENDIX B. LETTERS TO INDUSTRIAL PLASTICS TECHNICIANS 
PURDUE UNIVERSITY 
#  
SCHOOL or TCCHNOLOGY 
WE NEED YOUR HELP 
You have been carefully selected to complete the attached survey 
to determine the tasks performed by industrial plastics technicians in 
the greater Michiana area. Once the tasks have been identified, we 
will develop competency based instructional materials designed 
specifically to help meet the training needs of the plastics 
manufacturing industry. 
The knowledge and experience you have gained by your direct 
involvement in most if not all of these tasks make you uniquely 
qualified to advise us on the importance, frequency of performance and 
difficulty of each task. This survey will take you about 15 minutes 
to complete. Your individual responses will be held in strict 
confidence, as only group responses will be reported. A numerical 
identification code will be usQd to assure anonymity and to identify 
persons to contact if a second mailing is necessary. The coded 
numbers will be removed immediately upon analysis of data. You are 
free to withdraw your response at any time without prejudice. 
Please complete this analysis within 5 working days. Return the 
completed survey by placing it in the stamped and addressed envelope 
that has been provided. As a small expression of our appreciation for 
completing this survey, we will send you a summary of our findings 
upon request. 
Thank you very much for your cooperation and assistance. 
Sincerely, 
Marcus D. Tillery 
Assistant Professor 
Principal Investigator 
OKPARTMKNT op iNOUSTRIAi. TKCHNOUOQY 
1416 KNOV HALL OP TKCHNOLOCY • WKST LAFAYETTE, IN 47907-141S 
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Dear 
Recently you were designated to participate in a survey 
questionnaire designed to determine the tasks of industrial 
plastics technicians in the Michiana Area. Since we have not 
received your completed survey, another survey is enclosed. The 
success of this project depends on responses from you. 
Your responses will remain confidential. Neither you nor 
your business will be identified in the reports prepared as a 
result of this survey. A number has been assigned to the survey 
questionnaire and will only be used for follow-up like this. 
Won't you take some time and complete the survey and return it in 
the enclosed addressed, stamped envelope by 
If you have already returned your survey, thank you! 
Sincerely, 
Marcus D. Tillery 
Assistant Professor 
Principal Investigator 
Enclosures 
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APPENDIX C. INSTRUCTIONS FOR THE 1993 
INDUSTRIAL PLASTICS TECHNICIAN SURVEY 
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1993 INDUSTRIAL PLASTICS TECHNICIAN SURVEY 
The purpose of this survey is to identify the tasks performed by Industrial Plastics Technicians in 
the greater Michiana area. This information will be used to develop a curriculum for a new Industrial 
Plastics Technician program. Please read the directions carefully and answer every question. 
Ihstnictions; 
The questionnaire contains a list of tasks divided into 13 major groups (A to M) which relate to 
the occupation of Industrial Plastics Technician. For each task statement line indicate gng response for 
each of the four major questions about each task. 
1. Is the task expected of an entiy level Industrial Plastics Technician? 
2. How important is the performance of the task in the job of an Industrial Plastics Techni­
cian? 
3. How frequently do you perform the task? (or how frequently do those you supervise 
perform the task) 
4. How difficult is the task to perform? 
Answer these questions by completing the following stens! 
1. For each task indicate whether or not the task is expected to be performed by one entry-
level Industrial Plastics Technician by circling one response under column 1. 
2. For each task rate the importance of the performance of that task to the job of the 
Industrial Plastics Technician by circling one response under column 2. 
3 = Essential Performance of this task is essential to the 
occupation 
2 
1 
0 = Of ^  Importance Performance of this task makes no contribu­
tion to the occupation 
3. For each task indicate how often the task is performed by circling one response under 
column 3. 
3 = Frequently Performed This task is Frequently Performed 
2 
1 
0 = Never Performed This task is Never Performed 
4. For each task rate the degree of difficulty in learning that task by circling one response 
under column 4. 
3 = Very Difficult This task is Very difficult to learn 
1 
0 = Not Difficult at all This task is not difficult to learn 
5. Be sure to circle one response under each column for every task. 
6. Repeat steps number I through S for each of the 13 categories. 
7. Add any statements to categories A through M that describe other tasks that you have 
performed or that you feel need to be performed by an Industrial Plastics Technician 
which are not listW. 
8. Check the inventory to see if you have responded to all questions for each statement. 
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APPENDIX D. DEMOGRAPHICS QUESTIONNAIRE 
76 
Please complete the following demographic Information: 
Company 
Job Title 
Number of years with the company 
Level of Education (circle one) 
1. Less than high school 
2. High school 
3. Associates Degree (2 year) 
4. Four-year technical degree (B.S.) 
5. Other 
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APPENDIX E. RATING INSTRUMENT 
CATEGORY A: APPLY FUNDAMENTAL PROCESSING PRINCIPLES AND TECHNIQUES 
Entry 
Level 
6 
Importance 
of 
Task 
Frequency 
of 
Performance 
TASK STATEMENTS NO YES ESSENTIAL 
Degree 
of 
Difficulty 
NOT FREQUENTLY NEVER 
IMPORTANT PERFORMED PERFORMED 
VERY 
DIFFICULT 
NOT 
DIFFICULT 
1. Determine temperature and heat 
requirements 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Determine pressure requirements 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Define melt viscosity/rheology 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Apply open and closed-loop 
processing techniques 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Identify and structure robotics and 
opportunities in automation 
1 2 3 2 1 0 3 2 1 b 3 2 1 0 
6. Conduct appropriate drying of 
material 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Determine effects of regrind on 
products and process 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Apply knowledge of material 
characteristics/change of state 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Perform procedural quality control 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Identify and control process 
parameters 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CATEGORY B: UNDERSTAND PRINCIPLES OF PART DESIGN AND FUNCTION 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Know cost implications/trade offs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Identify where parts will be used to 
determine service life environment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Identify draft, bosses, and ribs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Know wall thickness criteria 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Use appropriate terminology by 
process 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Determine material-process 
relationship 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Determine shrinkage factors 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Apply relationships between tooling, 
part design and function 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
lO 
CATEGORY C: UNDERSTAND MOLDS AND TOOLING 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREÛUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Define plastic manufacturing 
processes (eg., injection molding) 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Know raw material selection criteria 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Select appropriate tooling equipment 
and technology (tool room) 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Build and construct molds 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Select and use appropriate single 
cavity and multicavity molds 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Define mold and material dynamics 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Determine appropriate sprue, runner 
and gating systems 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Determine mold flow criteria 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Achieve different surfaces and 
finishes 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Define functions of molds and 
tooling 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
00 
CATEGORY D: CONTINUE EDUCATION 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Participate in in-house training 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Read industry publications 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Attend job related seminars 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Use library resources 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Utilize available tapes and videos 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Attend supplier seminars and 
training 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Attend trade shows 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Participate in professional 
associations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Pursue post secondary training in 
computers 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Network with co-workers, suppliers, 
customers and competitors 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CATEGORY E: ANALYZE COSTS 
Entry 
Level 
6 
Importance 
of 
Task 
Frequency 
of 
Performance 
TASK STATEMENTS NO YES ESSENTIAL 
Degree 
of 
Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Determine the components of costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Understand cost of quality 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Determine material usage based on 
part weight, shot size, % scrap, 
and rework 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Know raw material costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Know effects of cycle time on costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Identify labor effects on costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Calculate overhead costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Calculate packaging costs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Know customer needs and volume 
relationships 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Identify and reduce costs 
continually 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CATEGORY F: BE FAMILIAR WITH SECONDARY OPERATIONS 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Communicate feedback/information to 
other departments to provide 
department interaction 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Define and select the different 
types of secondary operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Perform set-up of secondary 
operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Verify results from secondary 
operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Perform SPC/quality audits of 
secondary operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Log data from secondary operations 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Verify raw material needs for 
secondary operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Perform packaging operations 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Assess non-conformity from secondary 
operations for accurate rework and 
scrap data 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Interpret and meet production 
requirements in secondary operations 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CO w 
CATEGORY G: VERIFY PART QUALITY PER SPECIFICATIONS 
Entry 
Level 
6 
Importance 
of 
Task 
Frequency 
of 
Performance 
TASK STATEMENTS NO YES ESSENTIAL 
Degree 
of 
Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Perform measurements and/or visual 
inspections 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Log quality data 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Read part prints 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Perform SPC 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Assess equipment capability 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Perform follow-up procedures 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Communicate results and/or findings 
orally and in writing 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Perform tests of incoming materials 
and finished parts 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CATEGORY H: UNDERSTAND IMPORTANCE OF ORGANIZATIONAL STRUCTURE 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Employ good interpersonal relations 
with co-workers 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Respect chain of command 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Communicate effectively 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Know internal suppliers and 
customers 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Prioritize job elements 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Be familiar with job descriptions 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Know company policies, goals, 
mission and guiding principles 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Investigate occupational 
opportunities for advancement 
within organization 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Employ teamwork 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Develop good interpersonal skills 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
11. Utilize logic and decision making 
skills 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
12. Be flexible and adaptable 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
13. Develop proper attitude 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
14. Develop supervisory and management 
skills 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
15. Interpret company benefit plans for 
self and others 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CO tn 
CATEGORY I: OPERATE MACHINE AND EQUIPMENT 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Perform job start-up 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Verify set-up completion 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Monitor and respond accurately to 
machine parameters 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Turn equipment on 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Perform visual and dimensional 
checks on parts to monitor equipment 
performance 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Verify and perform proper operation 
of equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Adhere to all safety rules 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Initiate cycles manually, semi-
automatically and automatically 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Report and log inconsistencies of 
equipment and parts 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Verify part quality per 
specif icat ions 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
11. Understand and use computer inter­
face with machines and equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CO 
crt 
CATEGORY J: MAINTAIN EQUIPMENT AND FACILITIES 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK. STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Analyze cost of repairs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Order and stock proper replacement 
parts 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Learn maintenance procedures of new 
equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Utilize "Lock-out Tag-out" programs 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Repair and replace worn or 
malfunctioning parts and eguipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Perform periodic checks on equipment 
to verify safe and proper working 
order 
1 2 3 2 1 0 3 2 1 0 . 3 2 1  0  
7. Document and report all equipment/ 
facility malfunctions 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Schedule required repairs of 
equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Understand and utilize preventive 
maintenance techniques 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Know basic electrical, hydraulic 
and mechanical components and their 
functions 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
00 
CATEGORY K: PERFORM JOB SET-UP AND TEARDOWN 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Prepare raw materials 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Obtain all process informa­
tion for job 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Obtain all materials and 
required equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Prepare mold for use 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Install and test mold and 
auxiliary equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Check all machine safety 
features 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Set process parameters on 
contemporary equipment 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Shut equipment down properly 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Perform clean-up procedures 
specific to equipment and job area 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Properly prepare all equipment 
for storage 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
11. Return all materials and equip­
ment to proper place 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
12. Log all pertinent information for 
set-up and teardown 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
13. Move all finished goods and work-
in-process to appropriate areas 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
S 
CATEGORY L: PERFORM SHIPPING AND RECEIVING OPERATIONS 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Operate forklift properly 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Prepare proper paperwork for 
shipping and receiving 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Obtain working knowledge of all 
parts 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Document shipping and receiving 
transactions 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Understand material flow patterns 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Use proper procedures for moving 
materials 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
7. Know proper packaging techniques 
and procedures 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
8. Perform proper weighing and 
labeling functions 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
9. Be aware of traffic restrictions 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
10. Verify correct quantity and items 
received 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
11. Perform incoming inspections 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
12. Place items in proper location 
for storage or reuse 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
13. Practice good housekeeping 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
CO 
«3 
CATEGORY M: PRACTICE PROPER HEALTH AND SAFETY, ENVIRONMENTAL AND REGULATORY PROCEDURES 
Entry Importance Frequency Degree 
Level of of of 
6 Task Performance Difficulty 
NOT FREQUENTLY NEVER VERY NOT 
TASK STATEMENTS NO YES ESSENTIAL IMPORTANT PERFORMED PERFORMED DIFFICULT DIFFICULT 
1. Know and comply with regulations 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
2. Read and understand MSDS sheets 1 2 3 2 1 0 3 2 1 0 3 2 1 0 
3. Know where safety features of plant 
are located and how to utilize them 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
4. Report and log all noted hazards, 
spills, etc. 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
5. Employ proper handling, storage, and 
disposal procedures for all 
hazardous materials 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
6. Use all required personal protective 
equipment 
1 2 3 2 1 0 3 2 1 0 . 3 2 1  0  
7. Support and promote proper safety 
awareness and education 
1 2 3 2 1 0 3 2 1 0 3 2 1 0 
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Table Fl. Rank order of tasks based on the mean ratings of entry level 
Standard 
Task Statements Mean Deviation 
1. Adhere to all safety rules 1.976 .154 
2. Practice good housekeeping 1.975 .158 
3. Employ good interpersonal relations with 
co-workers 1.952 .215 
4. Respect chain of command 1.952 .215 
5. Utilize logic and decision making skills 1.952 .216 
6. Develop good interpersonal skills 1.929 .261 
7. Communicate effectively 1.927 .264 
8. Develop proper attitude 1.927 .264 
9. Employ teamwork in all aspects 1.905 .297 
10. Be flexible and adaptable 1.905 .297 
11. Support and promote proper safety 
awareness and education 1.905 .297 
12. Participate in in-house training 1.881 .328 
13. Know company policies, goals, mission 
and guiding principles 1.881 .328 
14. Know and comply with regulations 1.881 .328 
15. Use all required personal protective equipment 1.881 .328 
16. Perform measurements and visual inspections 1.857 .354 
17. Verify and perform proper operation of equipment 1.857 .354 
18. Document and report any equipment/facility 
malfunctions 1.857 .354 
19. Use proper procedures for moving materials 1.857 .354 
20. Report and log all noted hazards, spills, etc. 1.857 .354 
21. Perform clean-up procedures specific to 
equipment and job area 1.833 .377 
22. Log al pertinent information 1.833 .377 
23. Read and understand MSDS sheets 1.833 .377 
24. Know where safety features of plant are 
located and how to utilize them 1.833 .377 
25. Turn equipment on 1.810 .397 
26. Obtain all process information for job 1.810 .397 
27. Employ proper handling, storage and disposal 
procedures for all hazardous materials 
Including proper labeling 1.810 .397 
28. Be familiar with job descriptions 1.805 .401 
29. Check any/all machine safety features 1.786 .415 
30. Shut equipment down properly 1.786 .415 
31. Understand cost of quality 1.762 .431 
32. Log quality data 1.762 .431 
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Standard 
Task Statements Mean Deviation 
33. Return all materials and equipment to 
proper place 1.762 .431 
34. Operate fork!ift properly 1.762 .431 
35. Identify and control process parameters 1.738 .445 
36. Read industry publications 1.738 .445 
37. Utilize available tapes and videos 1.738 .445 
38. Develop supervisory and management skills 1.738 .445 
39. Initiate cycles manually, semi-automatically, 
and automatically 1.738 .445 
40. Report and log inconsistencies of equipment 
and parts 1.738 .445 
41. Perform periodic checks on equipment to verify 
safe and proper working order 1.738 .445 
42. Understand and utilize preventive maintenance 
techniques 1.738 .445 
43. Define plastics manufacturing process 1.732 .449 
44. Monitor and respond accurately to machine 
parameters 1.732 .449 
45. Use appropriate terminology by process 1.714 .457 
46. Communicate results and/or findings orally 
and in writing 1.714 .457 
47. Perform SPC 1.707 .461 
48. Perform procedural quality control 1.690 .468 
49. Communicate feedback/information to other 
departments to provide department interaction 1.690 .468 
50. Perform follow-up procedures 1.690 .468 
51. Investigate occupational opportunities for 
advancement within organization 1.690 .468 
52. Perform job start-up 1.690 .468 
53. Verify set-up completion 1.690 .468 
54. Learn maintenance procedures of new equipment 1.690 .468 
55. Utilize "lock-out tag-out" programs 1.690 .468 
56. Know basic electrical, hydraulic and mechanical 
components and their functions 1.690 .468 
57. Move all finished goods and work-in-process 
to appropriate areas 1.690 .468 
58. Perform visual and dimensional checks on parts 
to monitor equipment performance 1.683 .471 
59. Attend job related seminars 1.667 .477 
60. Network with co-workers, suppliers, customers 
and competitors 1.667 .477 
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Task Statements Mean Deviation 
61. Identify and reduce costs continually 1.667 .477 
62. Read part prints 1.667 .477 
63. Prioritize job elements 1.667 .477 
64. Properly prepare all equipment for storage 1.667 .477 
65. Know effects of cycle time on costs 1.659 .480 
66. Understand and use computer interface with 
machines and equipment 1.642 .485 
67. Prepare raw materials 1.643 .485 
68. Obtain all materials and required equipment 1.643 .485 
69. Place items in proper location for storage 
or reuse 1.643 .485 
70. Determine material usage based on part weight. 
shot size, percent scrap and rework 
Log data from secondary operations 
1.634 .488 
71. 1.634 .488 
72. Verify part quality per specifications 1.619 .492 
73. Document shipping and receiving transactions 1.619 .492 
74. Define functions of molds and tooling 1.610 .494 
75. Attend supplier seminars and training 1.595 .497 
76. Pursue post-secondary training in computers 1.595 .497 
77. Know customer needs and volume relationships 1.595 .497 
78. Verify correct quantity and items received 1.595 .497 
79. Perform SPC and quality audits of secondary 
operations 1.571 .501 
80. Perform packaging operations 1.571 .501 
81. Assess equipment capability 1.571 .501 
82. Know internal suppliers and customers 1.561 .502 
83. Determine temperature and heat requirements 1.548 .504 
84. Determine material/process relationships 1.548 .504 
85. Attend trade shows 1.548 .504 
86. Verify results from secondary operations 1.548 .504 
87. Interpret company benefit plans for self and 
others 1.548 .504 
88. Set process parameters on contemporary equipment 1.548 .504 
89. Know proper packaging techniques and procedures 1.548 .504 
90. Determine pressure requirements 1.537 .505 
91. Achieve different surfaces and finishes 1.537 .505 
92. Use 1ibrary resources 1.524 .506 
93. Know raw material costs 1.524 .506 
94. Assess non-conformity from secondary operations 
for accurate rework and scrap data 1.524 .506 
95. Install and test mold and auxiliary equipment 1.524 .506 
95 
Table Fl. Continued 
Standard 
Task Statements Mean Deviation 
96. Perform proper weight and labelling functions 1.524 .506 
97. Conduct appropriate drying of material 1.512 .506 
98. Apply knowledge of material characteristics/ 
change of state 1.500 .506 
99. Identify labor effects on costs 1.500 .506 
100. Perform tests of incoming materials and 
finished parts 1.500 .506 
101. Prepare molds for use 1.500 .506 
102. Understand material flow patterns 1.500 .506 
103. Know raw material selection criteria 1.488 .506 
104. Know wall thickness criteria 1.476 .505 
105. Participate in professional associations 1.476 .505 
106. Determine the components of costs 1.476 .505 
107. Perform set-up of secondary operations 1.476 .505 
108. Repair and replace worn or malfunctioning 
parts and equipment 1.476 .505 
109. Determine appropriate sprue, runner and 
gating systems 1.475 .506 
110. Determine mold flow criteria 1.463 .505 
111. Determine effects of regrind on products 
and process 1.452 .504 
112. Identify draft, bosses and ribs 1.452 .504 
113. Verify raw material needs for secondary 
operations 1.452 .504 
114. Interpret and meet production requirements 
in secondary operations 1.452 .504 
115. Perform incoming inspections • 1.452 .504 
116. Define and select the different types of 
secondary operations 1.429 .501 
117. Obtain working knowledge of all parts 1.429 .501 
118. Apply open and closed-loop processing techniques 1.415 .499 
119. Define mold and material dynamics 1.415 .499 
120. Prepare proper paperwork for shipping and 
receiving 1.415 .499 
121. Analyze cost of repairs 1.405 .497 
122. Select appropriate tooling equipment and 
technology 1.390 .494 
123. Determine shrinkage factors 1.381 .492 
124. Be aware of traffic restrictions 1.381 .492 
125. Select and use appropriate single cavity and 
multicavity molds 1.366 .488 
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Task Statements Mean Deviation 
126. Order and stock proper replacement parts 1.366 .488 
127. Define melt viscosity and rheology 1.357 .485 
128. Know cost implications and trade offs 1.357 .485 
129. Apply relationships between tooling, part 
design and function 1.357 .485 
130. Calculate packaging costs 1.357 .485 
131. Identify and structure robotics and 
opportunities in automation 1.341 .480 
132. Calculate overhead costs 1.310 .468 
133.. Identify where parts will be used to determine 
service life environment 1.286 .457 
134. Schedule required repairs of equipment 1.262 .445 
135. Build and construct molds 1.200 .405 
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Table Gl. Rank order of tasks based on the mean ratings of importance 
Standard 
Task Statements Mean Deviation 
1. Adhere to all safety rules 2.929 .261 
2. Use all required personal protective equipment 2.881 .395 
3. Communicate effectively 2.854 .422 
4. Check all machine safety features 2,781 .525 
5. Perform measurements and/or visual inspections 2.756 .699 
6. Employ good interpersonal relations with 
co-workers 2.738 .627 
7. Develop proper attitude 2.707 .602 
8. Practice good housekeeping 2.700 .649 
9. Verify and perform proper operation of equipment 2.690 .517 
10. Know where safety features of plant are 
located and how to utilize them 2.690 .680 
11. Know company policies, goals, mission 
and guiding principles 2.683 .567 
12. Utilize logic and decision making skills 2.683 .687 
13. Support and promote proper safety 
awareness and education 2.667 .754 
14. Develop good interpersonal skills 2.659 .575 
15. Obtain all process information for job 2.659 .656 
16. Report and log all noted hazards, spills, etc. 2.643 .727 
17. Employ proper handling, storage and disposal 
procedures for all hazardous materials 
including proper labeling 2.634 .799 
18. Employ teamwork in all aspects 2.619 .661 
19. Respect chain of command 2.610 .627 
20. Turn equipment on 2.610 .833 
21. Perform clean-up procedures specific to 
equipment and job area 2.610 .703 
22. Participate in in-house training 2.600 .672 
23. Know and comply with regulations 2.595 .627 
24. Read and understand USDS sheets 2.595 .701 
25. Perform visual and dimensional checks on parts 
to monitor equipment performance 2.575 .844 
26. Be flexible and adaptable 2.571 .737 
27. Log all pertinent information for set-up and 
tear-down 2.561 .923 
28. Document and report any equipment/facility 
malfunctions 2.550 .832 
29. Use proper procedures for moving materials 2.500 .890 
30. Verify set-up completion 2.488 .870 
99 
Table Gl. Continued 
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31. Return all materials and equipment to 
proper place 
32. Initiate cycles manually, semi-automatically, 
and automatically 
33. Shut equipment down properly 
34. Install and test mold and auxiliary equipment 
35. Communicate results and/or findings orally 
and in writing 
36. Obtain all materials and required equipment 
37. Identify and control process parameters 
38. Verify part quality per specifications 
39. Prepare molds for use 
40. Log quality data 
41. Perform SPC 
42. Perform job start-up 
43. Set process parameters on contemporary equipment 
44. Report and log inconsistencies of equipment 
and parts 
45. Perform procedural quality control 
46. Communicate feedback/information to other 
departments to provide department interaction 
47. Determine temperature and heat requirements 
48. Monitor and respond accurately to machine 
parameters 
49. Understand cost of quality 
50. Prioritize job elements 
51. Know effects of cycle time on costs 
52. Develop supervisory and management skills 
53. Utilize "lock-out tag-out" programs 
54. Prepare raw materials 
55. Properly prepare all equipment for storage 
56. Operate forklift properly 
57. Perform periodic checks on equipment to verify 
safe and proper working order 
58. Understand and use computer interface with 
machines and equipment 
59. Be familiar with job descriptions 
60. Assess equipment capability 
61. Move all finished goods and work-in-process 
to appropriate areas 
62. Determine pressure requirements 
2.463 .897 
2.462 .854 
2.440 .895 
2.436 .968 
2.415 1.024 
2.415 .921 
2.405 1.014 
2.400 1.033 
2.395 1.079 
2.390 .997 
2.375 1.030 
2.375 .868 
2.375 1.125 
2.341 .990 
2.325 1.071 
2.325 1.047 
2.317 1.105 
2.317 1.035 
2.300 .939 
2.300 .992 
2.282 1.075 
2.282 .916 
2.268 1.096 
2.256 1.117 
2.256 .910 
2.250 1.080 
2.244 .995 
2.231 1.012 
2.225 .974 
2.220 1.037 
2.200 1.114 
2.175 1.107 
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Task Statements Mean Deviation 
63. Perform follow-up procedures 2.171 1 .022 
64. Determine material usage based on part weight, 
shot size, percent scrap and rework 2.150 1 .051 
65. Know basic electrical, hydraulic and mechanical 
components and their functions 2.150 1 .027 
66. Identify and reduce costs continually 2.143 1 .117 
67. Learn maintenance procedures of new equipment 2.122 1 .053 
68. Document shipping and receiving transactions 2.077 1 .178 
69. Perform proper weight and labelling functions 2.077 1 .200 
70. Verify correct quantity and items received 2.073 1 .253 
71. Apply relationships between tooling, part 
design and function 2.051 1 .213 
72. Perform SPC and quality audits of secondary 
operations 2.051 1 .191 
73. Determine material/process relationships 2.050 1 .154 
74. Read part prints 2.050 • 1 .239 
75. Place items in proper location for storage 
or reuse 2.050 1 .131 
76. Understand and utilize preventive maintenance 
techniques 2.049 1 .071 
77. Interpret and meet production requirements 2.026 1 .219 
78. Verify results from secondary operations 
in secondary operations 2.026 1 .203 
79. Know proper packaging techniques and procedures 2.026 1 .135 
80. Apply knowledge of material characteristics/ 
change of state 2.000 1 .100 
81. Identify labor effects on costs 2.000 1 .208 
82. Perform tests on incoming materials" and 
finished parts 1.975 1 .230 
83. Perform set-up of secondary operations 1.974 1, .224 
84. Use appropriate terminology by process 1.952 1 .058 
85. Define plastics manufacturing process 1.949 1, .099 
86. Perform incoming inspections 1.949 1, .191 
87. Log data from secondary operations 1.947 1. 229 
88. Verify raw material needs for secondary 
operations 1.947 1, 184 
89. Conduct appropriate drying of material 
finished parts 1.946 1. 153 
90. Assess non-conformity from secondary operations 
for accurate rework and scrap data 1.923 1. 201 
91. Know customer needs and volume relationships 1.905 1. 122 
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Task Statements Mean Deviation 
92. Repair and replace worn or malfunctioning 
parts and equipment 1.900 1.236 
93. Determine shrinkage factors 1.897 1.294 
94. Know wall thickness criteria 1.875 1.202 
95. Investigate occupational opportunities for 
advancement within organization 1.875 .939 
96. Define functions of molds and tooling 1.872 1.196 
97. Know raw material selection criteria 1.868 1.234 
98. Achieve different surfaces and finishes 1.868 1.234 
99. Understand material flow patterns 1.868 1.277 
100. Determine the components of costs 1.865 1.182 
101. Know internal suppliers and customers 1.854 1.174 
102. Select appropriate tooling equipment and 
technology 1.838 1.214 
103. Define and select the different types of 
secondary operations 1.816 1.182 
104. Obtain working knowledge of all parts 1.816 1.205 
105. Select and use appropriate single cavity and 
multicavity molds 1.778 1.267 
106. Apply open and closed-loop processing techniques 1.769 1.245 
107. Determine mold flow criteria 1.769 1.202 
108. Determine appropriate sprue, runner and 
gating systems 1.763 1.261 
109. Prepare proper paperwork for shipping and 
receiving 1.757 1.300 
110. Utilize available tapes and videos 1.750 .954 
111. Know raw material costs 1.750 1.235 
112. Be aware of traffic restrictions 1.750 1.235 
113. Interpret company benefit plans for self and 
others 1.703 1.175 
114. Analyze cost of repairs 1.700 1.244 
115. Determine effects of regrind on products 
and process 1.692 1.080 
116. Attend supplier seminars and training 1.692 1.080 
117. Schedule required repairs of equipment 1.692 1.281 
118. Identify draft, bosses and ribs 1.684 1.276 
119. Calculate overhead costs 1.676 1.225 
120. Attend job related seminars 1.658 1.047 
121. Calculate packaging costs 1.649 1.252 
122. Network with co-workers, suppliers, customers 
and competitors 1.634 1.135 
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123. Perform packaging operations 
124. Identify and structure robotics and 
opportunities in automation 
125. Pursue post-secondary training in computers 
126. Define mold and material dynamics 
127. Know cost implications and trade offs 
128. Order and stock proper replacement parts 
129. Identify where parts will be used to determine 
service life environment 
130. Define melt viscosity and rheology 
131. Read industry publications 
132. Build and construct molds 
133. Attend trade shows 
134. Use library resources 
135. Participate in professional associations 
1.625 1.125 
1.621 1.163 
1.615 1.091 
1.611 1.271 
1.605 1.151 
1.605 1.263 
1.415 1.239 
1.513 1.167 
1.500 .987 
1.389 1.337 
1.316 .989 
1.200 1.067 
1.180 .970 
103 
APPENDIX H. RANK ORDER OF TASKS BASED ON 
THE MEAN RATINGS OF FREQUENCY OF PERFORMANCE 
104 
Table HI. Rank order of tasks based on the mean ratings of frequency of 
performance 
Standard 
Task Statements Mean Deviation 
1. Adhere to all safety rules 2.857 .417 
2. Communicate effectively 2.805 .511 
3. Employ good interpersonal relations with 
co-workers 2.756 .582 
4. Develop proper attitude 2.634 .581 
5. Practice good housekeeping 2.600 .671 
6. Respect chain of command 2.537 .674 
7. Perform measurements and/or visual 
inspections 2.500 .834 
8. Employ teamwork 2.452 .705 
9. Be flexible and adaptible 2.452 .739 
10. Develop good interpersonal skills 2.439 .838 
11. Utilize logic and decision making skills 2.439 .808 
12. Use all required personal protective 
equipment 2.381 .854 
13. Perform clean-up procedures specific to 
equipment and job area 2.366 .859 
14. Verify and perform proper operation of 
equipment 2.357 .727 
15. Support and promote proper safety 
awareness and education 2.357 .821 
16. Check all machine safety features 2.341 .911 
17. Log all pertinent information for set-up 
and tear-down 2.341 1.015 
18. Know and comply with regulations 2.333 .874 
19. Verify set-up completion 2.268 .867 
20. Verify part quality per specifications 2.250 .981 
21. Know company policies, goals, mission and 
guiding principles 2.244 .831 
22. Turn equipment on 2.244 .888 
23. Perform visual and dimensional checks on 
parts to monitor equipment performance 2.225 .947 
24. Perform procedural quality control 2.220 1.060 
25. Initiate cycles manually, semi-
automatically and automatically 2.220 .911 
26. Communicate results or findings orally 
and in writing 2.195 1.030 
27. Obtain all process information for job 2.195 .901 
28. Log quality data 2.171 1.046 
105 
Table HI. Continued 
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29. Monitor and respond accurately to 
machine parameters 2.146 1.085 
30. Communicate feedback/information to 
other departments 2.125 1.067 
31. Perform job start-up 2.125 .883 
32. Operate forklift properly 2.125 1.137 
33. Identify and control process parameters 2.122 1.100 
34. Use proper procedures for moving materials 2.122 1.029 
35. Prepar raw materials 2.103 1.021 
36. Prioritize job elements 2.075 1.023 
37. Know where safety features of plant are 
located and how to use them 2.071 .894 
38. Particiapte in in-house training 2.050 .904 
39. Report and log inconsistencies of 
equipmetn and parts 2.049 1.048 
40. Obtain all materials and required equipment 2.049 .999 
41. Shut equipment down properly 2.049 1.024 
42. Return all materials and equipment to 
proper place 2.049 1.024 
43. Develop proper attitude 2.026 .959 
44. Perform SPC 2.025 1.074 
45. Be familiar with job descriptions 2.000 .961 
46. Document and report all equipment/ 
facility malfunctions 1.976 .950 
47. Perform follow-up procedures 1.976 1.012 
48. Set process parameters on contemporary 
equipment 1.975 1.208 
49. Employ proper handling, storage, and 
disposal procedures for all hazardous 
materials 1.951 .999 
50. Move all finished goods and work-in-
process to appropriate areas 1.950 1.085 
51. Understand and use computer interface 
with machines and equipment 1.949 .944 
52. Install and test molds and auxiliary 
equipment 1.949 1.169 
53. Read and understand MSDS sheets 1.929 .973 
54. Report and log all noted hazard, 
spills, etc. 1.905 1.008 
55. Assess equipment capability 1.901 1.020 
106 
Table HI. Continued 
Standard 
Task Statements Mean Deviation 
56. Perform proper weighing and labeling 
functions 1.897 1.120 
57. Prepare molds for use 1.895 1.158 
58. Document shipping and receiving transactions 1.895 1.158 
59. Perform periodic checks on equipment to 
verify safe and proper working order 1.878 1.029 
60. Know effects of cycle time on costs 1.872 1.196 
61. Know proper packaging techniques and 
procedures 1.846 1.065 
62. Identify and reduce costs continually 1.833 1.167 
63. Understand cost of quality 1.825 1.035 
64. Determine temperature and heat requirements 1.805 1.077 
65. Use appropriate terminology by process 1.805 1.077 
66. Determine material usage based on part 
weight, shot size, percent scrap and rework 1.800 1.067 
67. Properly prepare all equipment for storage 1.795 1.105 
68. Log data from secondary operations 1.789 1.255 
69. Utilize "lock-out tag-out" programs 1.780 1.037 
70. Place items in proper location for 
storage or reuse 1.775 1.097 
71. Know internal suppliers and customers 1.756 1.090 
72. Perform SPC/quality audits of secondary 
operations 1.744 1.186 
73. Determine pressure requiremetns 1.725 1.062 
74. Read part printsl 1.725 1.132 
75. Verify results from secondary operations 1.692 1.173 
76 Perform incoming insepctions 1.692 1.173 
77. Verify raw material needs for secondary 
operations 1.684 1.165 
78. Obtain working knowlege of all parts 1.684 1.141 
79. Learn maintenance procedures of new 
equipment 1.659 .938 
80. Know basic electrical, hydraulic and 
mechanical components and their fucntions 1.650 1.075 
81. Define plastics manufacturing process 1.641 1.038 
82. Prepare proper paperwork for shipping 
and receiving operations 1.639 1.269 
83. Understand material flow patterns 1.622 1.210 
84. Perform set-up of secondary operations 1.615 1.161 
85. Verify correct quantity and items received 1.610 1.181 
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86. assess non-conformity from secondary 
operations for accurate rework and scrap 
data 1.605 1.128 
87. Interpret and meet production requirements 
in secondary operations 1.579 1.154 
88. Be aware of traffic restrictions 1.568 1.281 
89. Perform tests on incoming materials and 
finished parts 1.550 1.108 
90. Conduct appropriate drying of material 1.541 1.169 
91. Determine the components of costs 1.514 1.193 
92. Use appropriate terminology by process 1.513 1.097 
93. Analyze cost of repairs 1.500 1.155 
94. Perform packaging operations 1.475 .905 
95. Investigate occupational opportunities 
for advancement within organization 1.463 1.098 
96. Understand and utilize preventive 
maintenance techniques 1.447 1.083 
97. Know raw material selection criteria 1.447 1.155 
98. Identify labor effects on costs 1.436 1.071 
99. Apply knowledge of material 
characteristics/change of state 1.436 1.095 
100. Know wall thickness criteria 1.436 1.119 
101. Apply relationships between tooling, 
pqrt design and function 1.429 1.151 
102. Know customer needs and volume relationships 1.425 1.010 
103. Repair and replace worn or malfunctioning 
parts and equipment 1.410 1.208 
104. Define functions of molds and tooling 1.405 1.142 
105. Select appropriate tooling equipment 
and technology 1.400 .900 
106. Read industry publications 1.395 1.128 
107. Achieve different surfaces and finishes 1.395 1.054 
108. Define and select the different types 
of secondary operations 1.368 1.149 
109. Order and stock proper replacement parts 1.366 1.067 
110. Network with co-workers, suppliers. 
customers and competitors 1.359 1.135 
111. Determine shrinkage factors 1.350 .864 
112. Know raw material costs 1.325 1.141 
113. Interpret company benefit plans for 
self and others 1.324 1.002 
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114. Identify draft, bosses, and ribs 1.316 1.118 
115. Determine appropriate sprue, runner and 
gating systems 1.316 1.165 
116. Defind mold and material dynamics 1.306 1.142 
117. Select and use appropriate single cavity 
and multicavity molds 1.286 1.226 
118. Apply open and closed loop processing 
techniques 1.282 1.099 
119. Utilize available tapes and videos 1.275 .816 
120. Calculate overhead costs 1.270 1.170 
121. Determine mold flow criteria 1.256 1.069 
122. Schedule required repairs of equipment 1.256 1.208 
123. Define melt viscosity/rgeikigt 1.231 1.038 
124. Determine effects of regrind on products 
and processes 1.231 .931 
125. Know cost implications and trade offs 1.184 1.062 
126. Attend supplier seminars and training 1.179 .942 
127. Attend job related seminars 1.158 .945 
128. Calcualte packaging costs 1.135 1.084 
129. Pursue post secondary training in computers 1.128 1.031 
130. Identify and structure robotics and 
opportunities in automation 1.079 1.099 
131. Identify where parts will be used to 
determine service life environment .973 .957 
132. Build and construct molds .973 1.300 
133. Attend trade shows .947 .837 
134. Use library resources .900 .871 
135. Particpate in professional associations .795 .833 
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Table II. Rank order of tasks based on the mean ratings of difficulty in 
learning 
Standard 
Task Statements Mean Deviation 
1. Build and construct molds 2.444 1.054 
2. Apply relationships between tooling, 
part design and function 2.263 1.005 
3. Select appropriate tooling equipment and 
technology 2.08 1.954 
4. Achieve different surfaces and finishes 2.079 .997 
5. Identify and structure robotics and 
opportunities in automation 2.000 1.139 
6. Determine mold flow criteria 2.000 .973 
7. Know basic electrical, hydraulic and 
mechanical components and their functions 2.000 1.027 
8. Apply knowledge of material 
characteristics/change of state 1.948 1.099 
9. Determine appropriate sprue, runner and 
gating systems 1.947 1.138 
10. Define mold and material dynamics 1.944 1.094 
11. Apply open and closed loop processing 
techniques 1.821 1.097 
12. Define functions of molds and tooling 1.821 1.073 
13. Determine material-process relationship 1.775 1.000 
14. Select and use appropriate single cavity 
and multicavity molds 1.750 1.105 
15. Identify and control process parameters 1.738 .964 
16. Know cost implications and trade offs 1.737 1.083 
17. Know raw material selection criteria 1.737 1.107 
18. Develop supervisory and management skills 1.737 1.005 
19. Know wall thickness criteria 1.718 1.075 
20. Define melt viscosity/rheology 1.692 1.030 
21. Determine shrinkage factors 1.692 1.128 
22. Install and test molds and auxiliary 
equipment 1.692 .893 
23. Assess equipment capability 1.683 1.105 
24. Monitor and respond accurately to machine 
parameters 1.683 1.035 
25. Perform job start-up 1.675 .971 
26. Identify draft, bosses and ribs 1.632 1.076 
27. Perform procedural quality control 1.600 1.057 
28. Determine material usage based on part 
weight, shot size, percent scrap and rework 
Identify and reduce costs continually 
1.590 .966 
29. 1.585 1.117 
I l l  
Table II. Continued 
Standard 
Task Statements Mean Deviation 
30. Calculate overhead costs continually 1.583 1.156 
31. Understand and use computer interface 
with machines and equipment 1.564 1.071 
32. Determine the components of costs 1.556 .877 
33. Perform visual and dimensional checks on 
parts to monitor equipment performance 1.525 .987 
34. Repair and replace worn or malfunctioning 
parts and equipment 1.525 .877 
35. Set process parameters on contemporary 
equipment 1.525 1.012 
36. Perform SPC/quality audits 1.513 .997 
37. Learn maintenance procedures of new 
equipment 1.512 .898 
38. Analyze cost of repairs 1.500 1.109 
39. Know customer needs and volume relationships 1.488 1.075 
40. Verify set-up completion 1.489 .952 
41. Understand cost of quality 1.487 .914 
42. Verify part quality per specifications 1.475 .987 
43. Prepare molds for use 1.474 .922 
44. Perform measurements and/or visual 
inspections 1.452 .968 
45. Read part prints 1.450 1.061 
46. Develop good interpersonal skills 1.439 1.074 
47. Identify where parts will be used to 
determine service life environment 1.432 1.068 
48. Verify and perform proper operation of 
equipment 1.429 .859 
49. Perform tests on incoming materials 
and finished parts 1.425 .958 
50. Know effects of cycle time on costs 1.421 .948 
51. Communicate effectively 1.415 1.161 
52. Utilize logic and decsion making skills 1.415 1.072 
53. Determine pressure requirements 1.400 .982 
54. Develop proper attitude 1.400 1.081 
55. Determine effects of regrind 1.385 1.115 
56. Define plastic manufacturing processes 1.368 .998 
57. Perform set-up of secondary operations 1.359 .986 
58. Employ teamwork 1.357 1.032 
59. Identify labor effects on costs 1.351 .978 
60. Define and select the different types of 
secondary operations 1.342 .815 
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Standard 
Task Statements Mean Deviation 
61. Understand and utilize preventive 
maintenance techniques 1.342 1.015 
62. Perform SPC 1.300 .939 
63. Use appropriate terminology by process 1.293 .929 
64. Understand material flow patterns 1.270 1.122 
65. Communicate results orally and in writing 1.268 1.049 
66. Employ good interpersonal relations 
with co-workers 1.238 1.206 
67. Verify raw material needs for secondary 
operations 1.237 .883 
68. Interpret and meet production requirements 
in secondary operations 1.237 .943 
69. Perform incoming inspections 1.231 1.038 
70. Prioritize job elements 1.225 1.000 
71. Perform follow-up procedures 1.220 .851 
72. Be flexible and adaptable 1.220 .988 
73. Verify results from secondary operations 1.205 .951 
74. Employ proper handling, storage, and 
disposal procedures for all hazardous 
materials 1.195 1.054 
75. Prepare raw materials 1.179 .914 
76. Participate in in-house training 1.175 1.010 
77. Respect chain of command 1.171 1.093 
78. Conduct appropriate drying of material 1.162 1.014 
79. Obtain working knowledge of all parts 1.158 .945 
80. Communicate feedback/information to 
other departments to provide 
department interaction 1.150 1.051 
81. Initiate cycles manually, semi-
automat icall y and automatically 1.150 .949 
82. Report and log inconsistencies of 
equipment and parts 1.146 1.014 
83. Pursue post secondary training in computers 1.128 1.056 
84. Assess nonconformity from secondary opera-
ions for accurate rework and scrap data 1.128 .978 
85. Schedule required reapirs 1.128 1.005 
86. Be familiar with job description 1.125 1.017 
87. Determine temperature and heat requirements 1.122 .927 
88. Know company policies, goals, mission and 
guiding principles 1.122 .980 
89. Read and understand MSDS sheets 1.119 .916 
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Standard 
Task Statements Mean Deviation 
90. order and stock proper replacement parts 1.105 1.008 
91. Adhere to all safety rules 1.095 1.031 
92. Interpret company benefit plans for 
self and others 1.083 .937 
93. Operate forklift properly 1.075 .971 
94. Log quality data 1.073 .905 
95. Perform periodic checks on equipment to 
verify safe and proper working order 1.073 .905 
96. Know and comply with regulations 1.071 .921 
97. Investigate occupational opportunities 
for advancement 1.050 .932 
98. Obtain all process information for job 1.050 .932 
99. Log data from secondary operations 1.000 .870 
100. Know internal suppliers and customers 1.000 .922 
101. Utilize "lock-out tag out" programs .951 .947 
102. Shut equipment down properly .951 .773 
103. Document shipping and receiving transactions .947 .868 
104. Calcualte packaging costs .944 .924 
105. Document and report all equipment/facility 
malfunctions .929 .867 
106. Obtain all materials and required equipment .927 .787 
107. Use proper procedures for moving materials .927 .848 
108. Turn equipment on .902 .917 
109. Check all machine safety features .902 .860 
110. Perform clean-up procedures .902 .831 
111. Know proper packaging techniques and 
procedures .897 .852 
112. Perform proper weighing and labeling 
functions .897 .821 
113. Prepare proper paper work for shipping 
and receiving .889 .887 
114. Support and promote proper safety 
awareness and education .881 .889 
115. Know raw material costs .872 .978 
116. Attend job related seminars .868 .963 
117. Be aware of traffic restrictions .865 1.004 
118. Know where safety features of plant are 
located and how to utilize them .857 .952 
119. Network with co-workers, suppliers, 
customers and competitors .854 .963 
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Log all pertinent information for set-up 
and tear down .854 .882 
121. Properly prepare all equipment for storage .821 .756 
122. Use all required personal protective 
.917 equipment .810 
123. Practice good househkeeping .800 1.017 
124. Report and log all noted hazards, 
spills, etc. .786 .925 
125. Place items in proper location for storage 
or reuse .775 .891 
126. Return all materials and equipment to 
proper place .732 .807 
127. Verify correct quantity and items received .732 .923 
128. Attend trade shows .711 1.037 
129. Utilize available tapes and videos .675 .944 
130. Read industry publications .650 .864 
131. Perform packaging operations .650 .834 
132. Use library resources .625 .868 
133. Participate in professional associations .605 .855 
134. Move all finished goods adn work-in-
.778 process to appropriate areas .600 
135. Attend supplier seminars and training .513 .823 
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APPENDIX J. SUMMARY TABLE OF FINDINGS 
CATEGORY A: APPLY FUNDAMENTAL PROCESSING PRINCIPLES AND TECHNIQUES 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Determine temperature and heat 
requirements 
1.548 2.317 1.805 1.122 
2. Determine pressure requirements 1.537 2.175 1.725 1.400 
3. Define melt viscosity/rheology 1.357 1.513 1.231 1.692 
4. Apply open and closed-loop 
processing techniques 
1.415 1.769 1.282 1.821 
5. Identify and structure robotics and 
opportunities in automation 
1.341 1.622 1.079 2.000 
6. Conduct appropriate drying of 
material 
1.512 1.946 1.541 1.162 
7. Determine effects of regrind on 
products and process 
1.452 1.692 1.231 1.385 
8. Apply knowledge of material 
characteristics/change of state 
1.500 2.000 1.436 1.949 
9. Perform procedural quality control 1.690 2.325 2.220 1.600 
10. Identify and control process 
parameters 
1.738 2.405 2.122 1.738 
CATEGORY B: UNDERSTAND PRINCIPLES OF PART DESIGN AND FUNCTION 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Know cost implications/trade offs 1.357 1.605 1.184 1.737 
2. Identify where parts will be used to 
determine service life environment 
1.286 1.514 .973 1.432 
3. Identify draft, bosses, and ribs 1.452 1.684 1.316 1.632 
4. Know wall thickness criteria 1.476 1.875 1.436 1.718 
5. Use appropriate terminology by 
process 
1.714 1.952 1.805 1.293 
6. Determine material-process 
relationship 
1.548 2.050 1.513 1.775 
7. Determine shrinkage factors 1.381 1.897 1.359 1.692 
8. Apply relationships between tooling, 
part design and function 
1.357 2.051 1.436 2.263 
CATEGORY C: UNDERSTAND MOLDS AND TOOLING 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Define plastic manufacturing 
processes (eg., injection molding) 
1.732 1.949 1.641 1.368 
2. Know raw material selection criteria 1.488 1.868 1.447 1.737 
3. Select appropriate tooling equipment 
and technology (tool room) 
1.390 1.838 1.406 2.082 
4. Build and construct molds 1.200 1.389 .973 2.444 
5. Select and use appropriate single 
cavity and multlcavity molds 
1.365 1.778 1.286 1.750 
6. Define mold and material dynamics 1.415 1.611 1.306 1.944 
7. Determine appropriate sprue, runner 
and gating systems 
1.475 1.763 1.316 1.947 
8. Determine mold flow criteria 1.463 1.769 1.256 2.000 
9. Achieve different surfaces and 
finishes 
1.537 1.868 1.395 2.079 
10. Define functions of molds and 
tooling 
1.610 1.872 1.410 1.821 
CATEGORY D: CONTINUE EDUCATION 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Participate in in-house training 1.881 2.600 2.050 1.175 
2. Read industry publications 1.738 1.500 1.400 .650 
3. Attend job related seminars 1.667 1.658 1.158 .868 
4. Use library resources 1.524 1.200 .900 .625 
5. Utilize available tapes and videos 1.738 1.750 1.275 .675 
6. Attend supplier seminars and 
training 
1.595 1.692 1.179 . 513 
7. Attend trade shows 1.548 1.316 .947 . 711 
8. Participate in professional 
associations 
1.476 1.179 .795 .605 
9. Pursue post secondary training in 
computers 
1.595 1.615 1.128 1.128 
10. Network with co-workers, suppliers, 
customers and competitors 
1.667 1.634 1.366 .854 
CATEGORY E: ANALYZE COSTS 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Determine the components of costs 1.476 1.864 1.514 1.556 
2. Understand cost of quality 1.762 2.300 1.825 1.487 
3. Determine material usage based on 
part weight, shot size, % scrap, 
and rework 
1.634 2.150 1.800 1.590 
4. Know raw material costs 1.524 1.750 1.325 .872 
5. Know effects of cycle time on costs 1.659 2.282 1.872 1.421 
6. Identify labor effects on costs 1.500 2.000 1.447 1.351 
7. Calculate overhead costs 1.310 1.676 1.270 1.583 
8. Calculate packaging costs 1.357 1.649 1.135 .944 
9. Know customer needs and volume 
relationships 
1.595 1.905 1.429 1.488 
10. Identify and reduce costs 
continually 
1.667 2.143 1.833 1.585 
CATEGORY F: BE FAMILIAR WITH SECONDARY OPERATIONS 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Communicate feedback/information to 
other departments to provide 
department interaction 
1.690 2.325 2.125 1.150 
2. Define and select the different 
types of secondary operations 
1.429 1.816 1.395 1.342 
3. Perform set-up of secondary 
operations 
1.476 1.974 1.615 1.359 
4. Verify results from secondary 
operations 
1.548 2.026 1.692 1.205 
5. Perform SPC/quality audits of 
secondary operations 
1.571 2.051 1.744 1.513 
6. Log data from secondary operations 1.634 1.947 1.789 1.000 
7. Verify raw material needs for 
secondary operations 
1.452 1.947 1.684 1.237 
8. Perform packaging operations 1.571 1.625 1.475 .650 
9. Assess non-conformity from secondary 
operations for accurate rework and 
scrap data 
1.524 1.923 1.605 1.128 
10. Interpret and meet production 
requirements in secondary operations 
1.452 2.026 1.579 1.237 
CATEGORY 6: VERIFY PART QUALITY PER SPECIFICATIONS 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Perform measurements and/or visual 
inspections 
1.857 2.756 2.500 1.452 
2. Log quality data 1.762 2.390 2.171 1.073 
3. Read part prints 1.667 2.050 1.725 1.450 
4. Perform SPC 1.707 2.375 2.025 1.300 
5. Assess equipment capability 1.571 2.220 1.902 1.683 
6. Perform follow-up procedures 1.690 2.171 1.976 1.220 
7. Communicate results and/or findings 
orally and in writing 
1.714 2.415 2.195 1.268 
8. Perform tests of incoming materials 
and finished parts 
1.500 1.975 1.550 1.425 
CATEGORY H: UNDERSTAND IMPORTANCE OF ORGANIZATIONAL STRUCTURE 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Employ good interpersonal relations 
with co-workers 
1.952 2.738 2.757 1.238 
2. Respect chain of command 1.952 2.610 2.537 1.171 
3. Communicate effectively 1.927 2.854 2.805 1.415 
4. Know internal suppliers and 
customers 
1.561 1.854 1.756 1.000 
5. Prioritize job elements 1.667 2.300 2.075 1.225 
6. Be familiar with job descriptions 1.805 2.225 2.000 1.125 
7. Know company policies, goals, 
mission and guiding principles 
1.881 2.683 2.244 1.122 
8. Investigate occupational 
opportunities for advancement 
within organization 
1.690 1.875 1.475 1.050 
9. Employ teamwork 1.905 2.619 2.452 1.357 
10. Develop good interpersonal skills 1.929 2.659 2.439 1.439 
11. Utilize logic and decision making 
skills 
1.952 2.683 2.439 1.415 
12. Be flexible and adaptable 1.905 2.571 2.452 1.220 
13. Develop proper attitude 1.927 2.707 2.634 1.400 
14. Develop supervisory and management 
skills 
1.738 2.282 2.026 1.737 
15. Interpret company benefit plans for 
self and others 
1.548 1.703 1.324 1.083 
CATEGORY I: OPERATE MACHINE AND EQUIPMENT 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level • Task Performance Difficulty 
1. Perform job start-up 1.690 2.375 2.125 1.675 
2. Verify set-up completion 1.690 2.488 2.268 1.488 
3. Monitor and respond accurately to 
machine parameters 
1.732 2.317 2.146 1.683 
4. Turn equipment on 1.810 2.610 2.244 .902 
5. Perform visual and dimensional 
checks on parts to monitor equipment 
performance 
1.683 2.575 2.225 1.525 
6. Verify and perform proper operation 
of equipment 
1.857 2.691 2.357 1.429 
7. Adhere to all safety rules 1.976 2.929 2.857 1.095 
8. Initiate cycles manually, semi-
automatically and automatically 
1.738 2.462 2.200 1.500 
9. Report and log inconsistencies of 
equipment and parts 
1.738 2.341 2.049 1.463 
10. Verify part quality per 
specifications 
1.619 2.400 2.250 1.475 
11. Understand and use computer inter­
face with machines and equipment 
1.643 2.231 1.949 1.564 
CATEGORY J: MAINTAIN EQUIPMENT AND FACILITIES 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Analyze cost of repairs 1.405 1.700 1.500 1.500 
2. Order and stock proper replacement 
parts 
1.366 1.605 1.368 1.105 
3. Learn maintenance procedures of new 
equipment 
1.690 2.122 1.659 1.512 
4. Utilize "Lock-out Tag-out" programs 1.690 2.268 1.780 .951 
5. Repair and replace worn or 
malfunctioning parts and equipment 
1.476 1.900 1.425 1.525 
6. Perform periodic checks on equipment 
to verify safe and proper working 
order 
1.738 2.244 1.878 1.073 
7. Document and report all equipment/ 
facility malfunctions 
1.857 2.548 1.976 .929 
8. Schedule required repairs of 
equipment 
1.262 1.692 1.256 1.128 
9. Understand and utilize preventive 
maintenance techniques 
1.738 2.049 1.463 1.341 
10. Know basic electrical, hydraulic 
and mechanical components and their 
functions 
1.690 2.150 1.650 2.000 
CATEGORY K: PERFORM JOB SET-UP AND TEAROOWN 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Prepare raw materials 1.648 2.256 2.103 1.179 
2. Obtain all process informa­
tion for job 
1.810 2.659 2.195 1.050 
3. Obtain all materials and 
required equipment 
1.643 2.415 2.049 .927 
4. Prepare mold for use 1.500 2.395 1.895 1.474 
5. Install and test mold and 
auxiliary equipment 
1.524 2.436 1.949 1.692 
6. Check all machine safety 
features 
1.786 2.780 2.341 .902 
7. Set process parameters on 
contemporary equipment 
1.548 2.375 1.975 1.525 
8. Shut equipment down properly 1.786 2.439 2.049 .951 
9. Perform clean-up procedures 
specific to equipment and job area 
1.833 2.160 2.366 .902 
10. Properly prepare all equipment 
for storage 
1.667 2.256 1.795 .821 
11. Return all materials and equip­
ment to proper place 
1.762 2.463 2.049 .732 
12. Log all pertinent information for 
set-up and teardown 
1.833 2.561 2.341 .854 
13. Move all finished goods and work-
in-process to appropriate areas 
1.690 2.200 1.950 .600 
CATEGORY L: PERFORM SHIPPING AND RECEIVING OPERATIONS 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Operate forklift properly 1.762 2.250 2.125 1.075 
2. Prepare proper paperwork for 
shipping and receiving 
1.415 1.757 1.639 .889 
3. Obtain working knowledge of all 
parts 
1.429 1.816 1.684 1.158 
4. Document shipping and receiving 
transactions 
1.619 2.077 1.895 .947 
5. Understand material flow patterns 1.500 1.868 1.622 1.270 
6. Use proper procedures for moving 
materials 
1.857 2.500 2.122 .927 
7. Know proper packaging techniques 
and procedures 
1.548 2.026 1.846 .894 
8. Perform proper weighing and 
labeling functions 
1.524 2.077 1.897 .897 
9. Be aware of traffic restrictions 1.381 1.730 1.568 .865 
10. Verify correct quantity and items 
received 
1.595 2.073 1.610 .732 
11. Perform incoming inspections 1.452 1.949 1.692 1.231 
12. Place items in proper location 
for storage or reuse 
1.643 2.050 1.775 .775 
13. Practice good housekeeping 1.975 2.700 2.600 .800 
CATEGORY H: PRACTICE PROPER HEALTH AND SAFETY, ENVIRONMENTAL AND REGULATORY PROCEDURES 
Importance Frequency Degree 
Entry of of of 
TASK STATEMENTS Level Task Performance Difficulty 
1. Know and comply with regulations 1.881 2.595 2.333 1.071 
2. Read and understand MSDS sheets 1.833 2.595 1.929 1.119 
3. Know where safety features of plant 
are located and how to utilize them 
1.833 2.690 2.071 .857 
4. Report and log all noted hazards, 
spills, etc. 
1.857 2.643 1.905 .786 
5. Employ proper handling, storage, and 
disposal procedures for all 
hazardous materials 
1.810 2.634 1.951 1.195 
6. Use all required personal protective 
equipment 
1.881 2.881 2.381 .810 
7. Support and promote proper safety 
awareness and education 
1.905 2.667 2.357 .881 
